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REGION 3
QRCANIC PERFORMAMCE EVALUATION SAMPLE
IRDIVIDUAL LABORAIORY SUMMART REPORT
foR 03 1 FY 93

LABDEAIOEY: ‘Lancester Laboratories {Pa)
PERIDREANCEY ACCEFTABLE - Mo Response Required
RAKE: Above = O Same v 3 delow = 33

X SCORE:
REPORT DAIE:
KATRIX:

TOLERANCE tINTERVALS LABORATORY PROCRAX DATA
: VARRING ACTION DATA LHARS naes PLARS
COMPOUND LOJER  UPPER  LOWER  UPPER LoRe -] HIS-ONT ®OT+10 1b-tep
1CL VOLATILE
CHLDROME TRARE s n 29 o1 51 H 1 SA
1, 1-DICHLOROE THANE ot} it KU Y 1 0 0 H
CHLDROTDRM ' 61 sl 59 81 n 1 0 5¢
2-BUTANDHE Tt 1e (.13 19 110 15 2 174
CI15+1,3-DICRLOROPROPENE &5 ar 63 8 14 3 3 1 8
BROMOT DK ’ |57 % S4& e 63 2 o -1
2 -REXAMONE 110 250 e2 270 210 3 o 59
1,1,2,2-TETRACHLOADE T KARE ) 120 160 10 - 180 150, 5 0 e
CHLOROBEMZENE -1 [3] 34 [ 39 3 14 5%
STTRENE 150 200 150 210 180 3 1] 114
XYLEKES (TOTAL) 3 92 70 100 B3 2 3 13
TCL SEMIVOLATILE
PHRENOL . 17 23 14 F % ) 1 58
B15(2-CHLORCE TRYL DETRER 32 111 30 54 £2 3 ° L1
&-RETEYLPHENDL 23 3 F3) L0 H4 [3 ¢ 5¢
HEXACHLOROE THARE -} 1 &0 28 76 L7 o 0 59
2 A-DIKETHYLPRENDL 37 30 15 3 a3 6 2 57
B1S(2-CHLORDETHOXY JRE THANE 20 25 19 <8 24 1 ° b1
1,2,4-TRICHLORDBEN2ENE ‘ 28 43 26 5 n 2 0 59
HEXACRLOROCYCLOPERTAD I ENE N Y] N ] 1wy 0 L3 | 28
2.4, 6 TRICHLORDPHEKDL 21 n 20 2 a8 7 "} 5%
£-NITROPHENDL 41 & 38 &7 43 11 1 58
£-BROMOPHENYL PHERYL ETHER 13 22 12 H) 20 0 0 59
HEXACRLOROBERZENE 34 1 12 L9 40 5 0 59
AMTHRACEME ' W WU Ny wy 10 0 1] 59
PYRENE B 74 140 &% 150 120 3 4] 59
BUTYL BENITL PHTHALATE 18 63 b1 67 53 4 0 Se
BENZO(AYPTRERE . .25 L3 22 52 k3 5 0 k14
ICL PESTICIDES
ALPHA-SHC 0.6 0.22 0.1& 0.3 g.19 10 1 58
BETA-BRC ‘0.1 0.24 0.4 0.26 g.23 4 14 55
GAMMA-ENC (L INDARE} 0.15 0.22 0.1 0.2) 0.2 3 0 59
HEPTACHLOR 0.29 D.&3 0.27 0.4% 0.34 . 1 58
ALDRIN 0.12 0,2 0.1 0.2t 0.1 5 0 59
HEPTACRLOR EPOXIDE .31 0.4 0.9 0,54 0.1% 7 1 1]
ERDOSULFAN | 0.21 0.38 0.9 0.3 0.3t [ 1 53
EXDOSULTAK I1 0.43 0.7 0.3¢ 0.5 0.63 2 1 58
ENDOSULTAN SULFATE .52 1.3, 0.7¢ 1.¢ 1.2 4 1 58
&,47-DDT 0.9% 1.5 .87 1.% 1.4 ] ¢ 59
ENDRIX XETONE 0.63 1.1 0.62 1.1 0.83 [ 1 58
RON-TCL VOLATILE
0

£PICHLOROKTOR N ‘ ’ 0 W 59

AR30315]

100
12726192
UATER

T0TAL
FLABS

k34
59
59
59
59
Hid
59
59
59
59
5e

59
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|}
RECION 3
ORGARIC PERFORMANCE EVALUATION SAMPLE
ISDIVIDUAL LABORATORY SLMOART REPORIT
foR ¢ 1 fY 93
LABORAIONT: Lancester Laboratories (PA) . % SCORE: 100
FEEIORMAMCE S ACCEPTABLE » e Response Required REPORT DATE: 12734792
RAME: Rbove * 0 Ssme v 3 Jelow v 38 ) MATRIX: VATER
TOLERAMCE INTERVALS LABDRATORY PROGRAX DATA
WARR]T NG ACTION DATA FLARS HABS FLAES 10TAL
COMPOIND LOWER  UPPER  LOWVER  UPPER CONC -4 Klg-QNT KOT-10 10+-CPD SLABS
PRONANE, 1,2-DISN0MO-3-CHLORD- 12 , ’ 23 36 59
TOLUENE, 2CHLDRD- &% 7 52 1
KOW=TCL SEXIVOLATILE
£,4-D07 Iy ' 15 13 59
TCL VOLATILE {Contamirants)
ACETOKE 6 ' 33 26 59
TRICKLOROETHENE 1 28 k3| 59
T¢L PESTICIDES {Contaminanis)
£, 4t-DDE o631 B 3 10 1

WON-TLL VOAATILE (Contaminanis)
2-PROPANOL 140 z 2% 59.’

HOW=TCL SERIVOLATILE (Centaminants)

URE NN 2 37 22 5¢

F or TCL COPOUNDS ROT-IDERTITIED: ©

& OF TCL CONPOUNDS MIS-OUANTIFIED: O

# OF TCL CONTAMINANIS: O

F NOM-TCL COMPOUNDS NOT-IDENTIFIED: O

o
f OF ¥ON=TCL CONTARKINARIS: O

AR303152
e s




L )3

rogram_Sum t

lieader
§ LARS HOT-1ID:

' § LABS ID-CPD:

TOTAL # LABS:

ILSR CODES:

Section No. 12
Revision No.
Date: 02/16/94
Page 21 of 36

Refinition

The nunber of CLP contractors who did not
identify a TCL or non-TCL compound added to

the PEH.

The nﬁmﬁégwéf CLP contractors who identified a
TCL or non-TCL compound in the PEM.

The number of CLP contractors who analyzed the
PEM.

The following codes are used on the TLSR.
U -~ Compound analyzed for but not detected.

& -- Compound not identified -- points
deducted for identification.

‘X =- Compound correctly ldentified but the
reported value is not within the action
‘1imit -~ points deducted for
quantification.

$ -~ The reported value for the compound is
not within the warning limit but is
within the action 1imit ~- points not
deducted.

C -- Contaminant -- points deducted.
€O -- Contaminant which may have been
introduced during ‘preparation of the PEM
or during shipment -~ points not
deducted. -

NS -- Data required but not submitted --
points deducted.

HR ~- Data not required.
NU == Data not used; insufficient amount of

usable data for scoring submitted by the
. contracters.

AR303153
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93

¥WATZR SUPPLY STUDY NUMBER wsS031 MOUI;I;IANSTATESANALY'I'ICAL

SALT Ut jd
LABORATORY UT028 8019730050 LAKE CITY, j

L e o S S - A T e S e T A P e A T e - —

SANPLE REPDRTED TRUE ACCEPTARCE PERFORKANCE
AKRALYTES RUMBER YALLUE YALUE= LINITS EYALUATIONS

- - A v e e S A S i S A e -

TRACE METALS IW KICROGRAMS PER LITER:

ALUNIROM 1 80 76.3  62.6- 93,2  ACCEPTABLE

LRSENIC 1 65.0 70.2 58,2~ 80,2 ACCEPTASBLE
BARIOM 2 710 681 579- 783 ACCEPTABLE
BERTLLIUN 1 3.5 3.27 2.78- 3.76 ACCEPTABLE
BOROR 2 801 720 652- 818 Qcczpwaang
CADMIUN 1 15 12.8  10.2- 15,4 . RCCEPTABLE
CERONIUY 1 85.4 81.6 69.u- 93.8 ACCEPTABLE
COPPER 1 115 110  99.0- 121 ACCEPTABLE
LEAD 1 12.6 12.0 ; 3.5;-'16.1 ACCEPTABLE T
XLNGANESE . 1° 17.5 %= 17.0 13.8- 18.7 ACCEPTABLE
BERCORY 1 9.n5 0.908 0.636- 1.18  ROT ACCEPTABLE
MOLYBDEXUN 2 as 42.3  29.2- S8.3 ACCEPTABLE
;"'"'EI;EB'5355"EEESEEEEEIZ“EIEEEZIEEEQE"EE'Q'msaém TALUZ Wz NECESSART.
s SIGNIFICANT GENERAL NETHOD BIAS IS ANTICIPATED FOR THIS RESpre,

PAGE 1
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93
'WATER SUPPLY STUDY NUMBER WS031

LABORATORY UTD2B . e e

SAMPLE REPDRTFOD TROE ACCEPTARCE PERFORMANCE
ANALYTES : ~—- - NUMBER ~ ¥vALOD? YiLUE® - LINITS EVALUATIONS

TRACE METALS IN MICROGRANS PEZ2 LITER:

RICKEL - 1 T 68.0 §7.8= 78.2 ACCEPT?BLE
SELENIUN ' 1 2n.§ 22.9  18.3~ 27.5 ncczpfaanz
‘”“7‘135 2 113 o 109 92.8- 123 ACCEPTABLE
TRALLTON 2 1.23 1.48 0,822 2.26 | ACCEZPTABLE
YARADIUN 1» 25.7 24,2 20.2= 27.5 - ACCEPTABLE
ZINC | 1 198 179 161- 19q ¥OT ACCEPTABLE
NITRATE/NITRITEZ/FLUORINE IY NILLIGRAMS PER LITER: ) .
NITRATE AS ¥ 1 ATy 6.50 5,85~ 7.15  NOT ACCEPTABLE
HNITRITE AS W 1 0.007 o;uao 031366=-0.491 accgprist
FLUORIDE 1 5.6 5,70 5.13- 6.27 . ACCEPTABLE

"INSFCTICIDES IX MICROGEAMS PER LITER:

ALACHLOR 5 -3+ 25 2.50 1.38~ 3f62 ACCEPTABLE

- . . .
LT T N D Tl . . T e\ T - - g -

BASED DPON THEORETICAL CALCULETIONS, OR A REFERENCE VALUE WREN NECESSARY.

© PAGE 2
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®

USEPA. Water Supply Performance Evaluation

DATE: 2/ 3/93
WITER SUPPLY STUDY NUMBER WsS{31

LLBORATORY DTO28

e g g S e e T S e o A AT T W A D R g o S e R e - - e i v W W

SANPLE REPOERTED TRUE LCCEPTARCE PERTORMANCE
ANALYTES - NWOXBER YALUE YALUE= LINITS ~EYALUATIORS

W e i il e e e S e s Y e Y A A W W o e N WP W A A T S ke S W W S S e S S B e o I S e e R Gk e

IRSECTICIDES IX HICROGRANMS PER LITER:

ATRAZINE 5 11.6 9.39 5.16- 13.6 ACCEPTABLE
BROMACIL 6 33,84 2 22.8 DeL.~ 36.1 ACCEPTARLE
CHLORDANE 3 4,17 5.16 2.84- 7.48 ACCEPTABLE

@
ENDRIN 1 0.728 0.699 0.885-0.909 ACCEPTABLF b
HEPTACHLOR u 1.50 1.64 0.,792- 2.09 ACCEPTABLE
HEPTACELOR EPOYXIDE 4 1.68 1.92 1.06- 2.78 ACCEPTABLE
HEXACHLOROBENZENE u 1.68 %% 2,40 0.518=- 2.95  ACCEPTABLE
HEXACHLOROCYCLOPERTADIZNG 1,25 #& 1.11 .0517- 1.67 ACCEDPTABLE
LINDANE 1 0.795 0.971 0.5348- 1.31 ACCEPTASLE
KETHOXTCHLOR 1 18,0 12.9  7.10~ 18.7 ACCEPTABLE
HETOLACHLOR 6 18.84 =% 18.6 4,85~ 26.1 ACCEDTABLE
NETRIBUZIN & 12.8 =% 6.30 0.819- 9.25 NOT ACCEPTASLE
b N I N — -—_______’-____-_.I--__,__--______------——-—-.-—---——-----;-—---‘.___-J'u 4
= BASED UPON THEORETICAL CALCULATYONS, OR A REFERENCE VALUT WBEW KECESSARY, "
T SIGRIFICANT GENERAL NETYOD BIAS IS ANTICIPATED FOR TRIS RESULT. .

D.L. STANDS FOR DETECTION LINMIT
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USEPA Water Supply Performance Evaluation

LABORATORY GTO28

- o T -

WATER SOPPLY STODY RUMBER WsSO31

ANALYTES

SAY
LRk

SIMAZIN

2,4-D°
2,4,5-T
BENTAZO

DALAPOXN

DINQSED

TOTAL D
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PLE

BER YALOE
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YALUE®
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IRSECTICIDES IN MICROGRAMS PER LITER:

PEOMETOX

E

DXAPHENE

TRIPLURALIN

6

15.1

L 19.2

3.99

1.03

12.7

©12.5

3.31

== 0,857

HERBITIDES IN MICROSRAXS PER LITER:

P {SILVEX}

N

DITANBA

Cea

1

2

11.6
21.2
23.4

12.7

- 8.86

20.3

12.7

1
1*

22.3

it
3+

18:.3

= 11.3

——————. -

BASED UPOF THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN WECTESSARY.

ACCERTANCE
LINITS
1.12- 20,6
0.580- 22.5
1.82- 4,80
0.176- 1.01
10.2- 30,4
§.33- 13,0
Dale= 21.8
B.la- 31.5
o,vfa- 1.2
D.Ll.- 26,1
Dele= 17.9

DATE:

- o — T 1 . T A, A . T e Oy Wi . W . -

PERFORMANCE

EVALUATIONS

ROT

ACCEPTABLE
ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTRBLE
KCCEPTABLE
ACCEPTABLE
ACCEPTARLE
ACCEPTARLE
ACCEPTARBLE

ACCEPTARBLE

- e e S e o S e e . e Sl A g -

SIGNIFICANT GENERAL METHOD BIAS IS ANTICIPATED FOR TRIS RESULT.
STABDS FOR DETECTION LINIT .

PAGE
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93
VATER SUPPLY STUDY NOUMBER WS031

LABORATORY UTO28B

S = .
W B St S i ik g PV e et e e Wl e S s e M e e ol A P TR g g S . e . R e e e e R D S S e e e G S A R e e A

SAKPLE REPORTED TRUE ACCEPTANCE PERFORNMANCE
ARALYTES HUNBER YALUE VALDE* LINITS EYALUATIONS

Sy A ke A T sk o T e i o ke A S S St g S S A e S A ke A0 e i e e G G o S -

HERBICIDES IN MICROGRAMS PER LITER:

PENTACHLOROPHENOL 1 6. 40 11.4  5.70- 17.1 ACCEPTABLE

pICLcRaﬁ 2 6.9 %% 26.7 D.L.- 42.5 X0T ACCEPTABLE
TRIHALONETHARES IE‘HICP.OGRAHS PER LITER: é

BROXODICHLORONETEAKE 1 37.3 36.9  29.5- 84,3 ACCEPTRBLE Dl

BRONOFORM 1 89.3 43.7  35.0- 52.¢ ACCEPTRBLE

CHLORODIBROXKOKETHANE 1. . 31.6 31.8  25.4~ 38.2  AccEPTABLE

CHLOROTORN 1 8.9 48.n  38.7- 33.1 ACCEPTABLE

TOTAL TRIHALOMETHLKE 1 167.1 160.8 129- 193 ACCEPTABLE

YOLATILE ORGANIC CO%POUXDS IX MICROGRAMS PER LITER:

BENZENE 1 13.8 12.6 10,.1- 15.1 . ACCEPTABLE
CARBOR TETRACHLORIDE i 8.05 B.69 5.21- 12.2 ACCEPTABLE

CHALOROBENZENE 2 7.75 7,68 U4.61- 10.8 ACCEPTABLE

L A T — g - S i T e —— - T T e e Sl S il s e S ——— -

= BASED OPOM THEORETICAL CALCULATIONS, OR A REFERENCE VALUE VHPEN N¥ECESSLERY. l
T SIGHIPICANT GENWERAL XITHDOD BTIAS IS ANTICIPRTED FOR THIS RESULT.
D.l. STANDS FOR DETECTION LINMIT

PAGE -]
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93

VATER SUPPLY STODY NUMBFER WS031

LABORATORY UTO28 J

e e o T 0 T . e e e o e . 2 B B B et e e e A e e e

SAMPLE REPORTID ~ TRUE  ACCEPTANRCE =  TERFORMANCE
ANALTTES - HU%BER VALUE VALUE® LI%ITS - EVALOATIONS

- ——— - - ——— e T bl A e e e A b

VOLATILE ORGANIC COMPOONDS IN MICROGRAMS PER LITER:

1,2 DICHLOROBENZERE 2 13.4 16.3  13.0- 19.6 ACCEPTABLE
1,4-DICHLOROBENZENRE 1 8.88  9.40  S.64- 13.2 ACCEPTABLE
ml.Z-DICHLOBOETﬂAﬁé. 1 ,ng,s;_ 9.25  5.55- 12.9 ACCEPTABLE
e L-DICALORDETHYLERE 1 ._7.35‘ ?.o; 8.21- 9.83 ACCEPTABLE
c 1,2 DICHLOROETEYLENB. 2 2.4 18,5  11.6- 17.4 _' ACCEPTABLE
T 1,2 DICHLOROETHYLENE 2 8.75 10.1 . 8,08- 12,1 " ACCEPTASBLE
1,2 n:cuLoaoéaopgns a 2*,W: ..15.1. B Tlé.f” '1q.2- 1545 Acczpraszé
ETHYLBENZENE 2 " B.58 9.27 S5.56- 13.0 ACCEPTABLE
STYRENE 2 - 10.2 0 11.4 ;.12- 13.7° ACCEPTABLE
TETRACRLOROETHYLENE 2 io.l 11.6 ,§.28- 13.9 ncggf;ua;g_
TOLUERE 2 13.56 15.3  12.2- 18.t ACCEPTABLE

. 1,1,1-TRICELOROETHANZ 1 11,7 _13.0 10.8- 15,6 ACCEPTABLE

D S A A A Y A . A e o T e e VAP A - —— - - - O e el

BASED OPON THECRETICAL CALCULATIONS, OR A REFERENCE VALUE WHE¥Y NECESSARY.

PAGE 6
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3793
¥ATER SOPPLY STODY NUMBER WS031

LABORALTORY UTO28

e S " A R T S T S . e Gl S A e e e e e i e U P N TS P e A S o S S e o SR A ek S e W T S R e e e v v -

SANPLE PREPORTED TRUE ACCEPTANCE PERFORMANCE
ANALYTES RUMRER ¥ALGE YALUE= LIRITS EYALUATIONS

T il e o S e T e i . e St e D W N M T e R P T G N G SR N AR W S e g o ek M R D A S R S A e S S S S ek L Y A W S W -

VOLATILE ORSANIC CO%PSUMDS I% EICROGRAMS PER LITER:

TRICHLOROETHYLENE 1 6.67 7.46 U 48B- 1048 - - - ACCEPTABLE
YINYL CHLORIDE ] 11.1 11.9  T7.18- 16.7 ACCEPTABLE
TOTAL XTLEXES 2 12.4 13.2 10.6- 15.8 1CCEPTABLE 0 '
1,2DIBROMO3CHLORDOP ROP ANEL 2.49 2.65 1.59- 3.71 . ACCEPTABLE
2,2-DICHLOROPROPANE 3 5.u6 15.7 12.6- 1B.B ‘NOT ACCEPTABLE
1,1~-DICHLOROP ROPENE 3 7.86 7.31  8.39- 10.2 ACCEPTABLE
ETHYLENE DIBROMIDE (EDB)& 0.729 0.637 0.382-0.892. ACCEPTABLE
FLUOROTRICHLOROMETHANE 3 1.0 12.6  10.1- 15.1 . ACCEPTABLE
N-PROPYLBEXZERE 3 11.8 11.7  9.35~ 14.0 ACCEPTABLE
1,3,5-TRINETHYLSENZERE 3 11.3 8.60 S.16= 12.0 . ACCEPTABLE

MISCELLAXPOUS ANALYTES:

RESIDUAL FREE CHLORINE 1 0.333 =% 0.380 0.160-0.851 . - ACCEPTABLE

(XILLIGRAMS PER LITER)
= BASED UPON THEORETICAL CALCOLATIONS, OR A REFERENCE VALUE VYHEN NECESSARY. b
x STGHIFICANT GENZRAL NETHOD RIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 7
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93.
. ' ¥ATER SUPPLY 5TUDY NUMBER ¥S031
LABORATORY UTD28

- - - = e e -

- A Y . S g ke T Y L S Y S A T . gl S A - -

SAMPLE PREPORTED TRUOE ACCEPTANCE PERFORMANCE
ARALYTES : - KRUMBER VLALUE VALUE®* LIMITS EYALUATIORS

- - T A - D A W e s e A S O e

—— . S -

[§

(,4\_ BISCELLANEOUS ARALYITES:
.mxnr-rr

_ 1 3.25  3.00 2.55- 3.57  ACCEPTABLE
T{NTU'S) '
TOTAL FILTERABLE RESTDUEL . 563 %= 40§ - 283- 6518 ACCEPTABLE
(SILLIGRANS PER LITER)
CALCION i : 218 230 218~ 244 ACCEPTLERLE
(8G. CACO3/L)
PR-UNITS S Tti1- .10 . 9.13 B.Bu= 9434 ACCEPTABLE
ALKALIRITY .. .. .. 1 61,0 %* 46,0 €3,1- 52.0 NOT ACCEPTABLE

{(MG. CACO3/L)

CORROSIVITY 1 1.15 1.19 0.75%4~- 1.49 ACCEPTABLE
(LANGELIER IND. AT 200)

SODPIUN 1 20.0 - 21.1 19.2- 23.0 ACCEPTABLE
(MILLIGRAMS PER LITER)

SULFATE 1 10.1 8.60 6.0~ 10.6 ACCEPTABLE
(MILLIGRANS PER LITER) L . |

TOTAL CYAKIDE : 1 0.3u6  0.270 0,202~0.337  NOT ACCEPTABLE

(BILLIGRANS PZR LITER)

. BASED DPOK THEORETICAL CALCULATIONS, OR A REFERENCE VALUP WRFEX NECESSARY.
F SIGRIFICANT GENERAL METAOD BTAS IS ANTICIPATED FOR THIS RESULT.-s

PAGE 8 {(LAST PLGE)
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USEPA Water Pollution Performancé Evaluation

DATE:

®

.6/22/93

WATER POLLUTION STUDY NUNBER WPO030 pMOUNTAIN STATES ANALYTICAL
8019730050/ SALT LAKE CITY, UT/JD

e A S M W S T W T T e ke A S . e e T A A A L e T A A O S G g e G Al A S W e W e

TRUEZ ACCEPTANCE

SANPLE
NUNBER

REPORT
YALOE

VALUE*

LIMITS

PERFORMANCE
EVYALUATION

D S N A S B N v g . M AL W N S S W S S W Y fr I T S S . S i e e S e T U N AN S S S e S S A S alie S D S D g A e e P W G S S -

TRACE BETALS IN XNICROGRANS PER LITER:

ALTHIRUM 1 10650 1100 89 8~
2 4200 8000 3370-
ARSEKRIC 1 278 280 225~
BERYLLIDN 1 6246 63.0 51.1-
CADNIOH 1 BeS8 8.12 6.30-
2 95.6 93.9 78-3-
COBALT 1 483 480 416-
2 242 240 206-
CHRUHIUH 1 65-3 6200 49.2-
2 g0 460 378-
COPPER 1 66.9 62.0 53,5-
2 418 410 365~
1RON 1 3800 3800 3350-
2 88s B60 755-
EERCURY 1 0.94 0.983 0.620-
2 1.90 2.10 1.57-~
BANGANESE 1 2190 2200 1950-
2 220 221 196~-
NICKEL i 128 130 111~
2 1320 1300 1160~
LEAD 1 78.8 79.2 62.7-
2 453 450 393~
= BASED UPON THEORETICAL CALCULATIONS, OR A
PAGE 1

1300
4570

.334

74,5

i0.3

110

526
275

73.7
533

69«8
482

4230
T 9483

1.42

2.75°

2450
284

150
1850

97.1
513

REFERENCE VALUE ¥WBEK WECESSARY.

WARNING
LIXITS

949- 1250
3520- 4410
238- 320
S4.1- 71.5
5- 80"" 9.79
83.2- 106
431- 521

" 214- 266
52.3~ 70.6
397- 514
55-6- 67.8
377~ 150
3gE0- 8120
781~ 937
00719- 1-32
1,72~ 2.61
T 2010~ 2380
202- 238
116- 145
1200~ 1420
57.0’ 9208
408~ 498

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

o

Accapusz‘"
ACCEPTABLTD

. BCCEPTABLE

ACCEPTABLE

ACCEPTABLZ
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ARCCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTLELE

~ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

- —— e
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USEPA Water Pollution Performance Evaluation

DATE: 6/22/93
WATER POLLUTIOH srunr SUMBER WPO30
LASCRATORY: UTO28
' SAMPLE  REPORT TARUE ACCEPTANCE WARNING PEFFORMANCE
ENALYTES NUXBER  VALUE VALUEJ LIFITS LI¥ITS EVALUATION
TRACE METALS IN MICROGRAMS PER LITER:
SELENIUX 1 22.9 23,0 14.3~ 29,1 16.1~ 27.3 ACCEPTABLE
2 77.6  78.1 52.8- 94.6 58.1- 89.3 ACCEPTABLE
VANADIUE 1 7930 8000 7110~ 8830 7330- 8610 ACCEPTABLE
2 15200 15000 12700-174¢00 13300-156800 ECCEPTABLE
ZINC -1 1100 1100 961~ 1220 993~ 1190 ACCEPTABLE
w20 207 280 209- 271 216~ 263 ACCEPTABLE
y Y ' - SN
.monr -3 140 116 79.4- 140 B7.2- 133 CHKECX FOR ERROR
4 17.3  18.0 7.01- 20.4 8.73- 18.7 ACCEPTABLE
SILVER 3 2.45 2.39 1.80- 2.96 1.95- 2.82 ACCEPTABLE
4 7.60 9,75 7.80- 11.5  8.25= 11.0 NOT ACCEPTABLE
THALLIUM 3 80.4 90.2 70.7- 108  75.5- 1903 ACCEPTABLE
4 B8.25 9.00 6.71- 11.3 7.29- 10.7 ACCEPTAEBLE
XOLYBDENDN 3 9.40 6.48 3.34- 8.82 4.04- 8,12 ROT ACCEPTABLE
4 49,8 39.0 30.3- 07.9 32.6- 45.6 KOT .ACCEPTABLE
STRONTION 3 3,79 4.01 3.01- 4,99 3,26- 4,73 ACCEPTABLE
8 47.0 S1.0 41.8- 60.1 43.8- 57.7 ACCEPTABLE
TITARIUN 3 63,3 6640 5145 76.5 S#.T- 73.3 ACCEPTABLE
‘ 4 174 182 149- 205 156~ 198 ACCEPTABLE
MINERALS IN¥ XILLIGRAMS PER LITER: (EXCEPT +AS NOTED)
PH-UKITS '3 B8.82 8,70 B.31- 9.05 B.k0- 8.6 ACCEPTABLE
4 6413 6410 S.96= 6.22 S.99- 6,19 ACCEPTABLE
SPEC. COND. 1 260 253 226~ 274 232~ 268 ACCEPTABLE
(unaosxcu AT 25 C) 2 373 asa 819~ 916 831- 904 ACCEPTABLE

W — - —‘---—-—--w—-—-—-

i‘ BASED UPON THEORETICAL cu.counons, OF A REFERENCE VALUE WHEN NECESSARY.

PAGE 2

AR303163




Section No. 12
Revision No.
Date: 02/16/%94
Page 32 of 36

\.

DATE: 6/22/93

USEPA Water Pollution Performance Evaluation

NATER POLLUTICE STUDY KUMBER WPO30

LABORATORY: UTOZ28

e D g G D T T M T e ki T e ok T . A o P A S T P e S R e W e S S S S T S A S g e W A e D A A -,

SANPLE REPORT TEOUE ACCEPTANCE SAENING fEBFORHLHCE
ANALYTES NUXBER YALUE YALODE® LIMITS LINITS EVALUATION

L s i T G S S S S A Y T e S e S A A R S A AR SR D R S R R A Gy T e A S e Y S e sl A U R S g e e S B e m A

MINERALS IN MILLIGRAES PIR LITER: (EXCEPT AS NOTED)

TDS AT 180 C ' 1 96.0 116 76.2- 166 B87.5= 155 ACCEPTABLE
2 aus ago 385- 617 414~ 588 ACCEPTABLE
TOTAL HARDNESS 1 69.5 75.56 66.7- BU.1 68.8~ 82,0 ACCEPTABLE
(AS CACOZ) 2 227 225 209~ 242 213- 238 ACCEPTABLE
CALCIUN 1 3.88 3.69 3.00- 4,47  3.18=- 84.29 ACCEPTABLE
2 B5.7 80.9 T3.li= 90,2 7S5.5- 88.1 ACCEDPTABLE..
l .
MAGNESIUH 1 17.1 16,1 18.0= 1B.1  18.5= 17.5 ACCEPTABN
2 S.88 5,68 L4.84- $.32 5,03~ 6.13 ACCEPTABLE
SODIUN 1 17.0  15.9  18.0- 17.9  184.5- 17.4 ACCEPTABLE
2 £9.5 65.6 5946~ 72.0 61l.2~ 70.0 ACCEPTABLE
POTASSIUX 1 2.58  2.60 2.05- 3.22 2.19- 3.08 AGCEPTABLE
TOTAL ALKALIKITY I 23.5  21.1  17.2- 26.1 18.3- 25.0 ACCEPTABLE
(AS CACO3) 2  98.5 97.0 BS5.0- 109 B88.0~ 106 ACCEPTABLE
CHLORIDE 1 S8.1 58,3 08.2- 59,1 849.6- 57.8 ACCEPTABLE
, 2 172 178 166- 191 170- 186 LCCEPTABLE
FLUORIDE 1 2.64  2.480 2.09- 2.65 2.16- 2.58 CHECK FOR EHROR
2 04262 04230 0.175-0.286 0.189-0.272 ACCEPTABLE
SOLFATE 1 B.40 9.10 65.48~.11.4 T.10- 10.8 ACCEPTABLE
2 39.1 42.0 35.2- 8841 36.8- U46.5 - ACCEPTABLE

NOTRIENTS IX NMILLIGRAMS PER LITER:

ANMMONIA~NITROGEXN 1 5.41 S.50 4,35~ 6.65 4,62~ 6437 ACCEPTASBLE
2 9.58 9.80 7.80=- 11.6 8.25~ 11.2 ACCEPTABLE

= BASED (POX THEORETICAL CALCULATIONS, OR A REFERERCE VALUE VWHEW HECESSART‘
PAGE 3
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LABORATORY: OTO028

SAKPLE
ANALYTES - -, -+ -- RUKEER

KITRATE-KITROGEN b
' 2
CRTHOPHOSPHATE ki
KJELDAHL-NITROGEN 3
‘ Y

TIOTAL PHOSPHORUS 3
4

oD ‘ 1
o 2
S-DAY BOD ) 1
‘ ‘ 2
CARBONACEOUS BOD 1
2

e A W W R A — . - S~ -

PCB-AROCLOE 1016/12%2 . 2 .

PCB-AROCLOR 1232 1

Section No. 12

Revision No.

Date: 02/16/%4

Page 33 of 36

REPORT TRUE ACCEPTANRCE
VALUE VALUE= LIMITS

NOIRIENTS IK MILLIGRARS PER LITER:

35.3 ‘BQ.O 27‘5- 40.2
6.93 7.10 5,70- 8.43

0.840 (0.830 0.692-0,961
0.1&2 00090 00617-00122

louu 9-30 6.57- 11-5
l18.4 1%.0 130'9-' 23-1

2,99  3.20 . 2.35- 3.57
l1.62 1.60 1.25- 1.94

DEMANDS IN MILLIGRANS PER LITER:

1“47 21-3 12«5‘ 30-5
25.9 " 35.4 23.6= U43.0

12.4 18.0 7.36- 20-7
20.3 21.8 11.8- 31.9

11.3 12.0 2‘81f 2102
15.5 19.5 5.28~ 32.4

PCE'S IN MICROGRANS PER LITER:

5422 h.29 1.,86- 5,71

-

1.58 1,83 04,657~ 1.79

i PAGE 4

' USEPA Water Pollution Performance Evaluation

WATER POLLUTION STDDY NUKBER WPO30

WARENING
LINITS

2910- 3807
6.03~ 8.10

0.72”'00929
«0689-0.115

T+26= 10.9%9
15-0-‘2200

2,49~ 3,42
1933- 1.86

1”’.9- 2B.2
251.0- UO-S

9.03~- 19.0
14,3=- 29,4

S.34- 18.7
9-86? 28-8

2. 35‘- Sc 22

0.B00- 1.68

DATE: 6/22/93

PERFORMANCE
EVALUATION

T ol i i S i W W — WP A W L —— A - -

ACCEPTABLE
ACCEPTABLE

LCCEPTABLE
ACCEPTABLE

NOT ACCEPTABLE
ACCEPTABLE

ACCEPTASLE
ACCEPTABLE

CHECK FOR ERROR
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

LCCEPTABLE

ACCEPTAELE

. - - —— A A e A e S =

BASED UPON THEQORETICAL CALCULATIONS, CR A REFERERCE VALUE WHEN NECESSARY.
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. Date:

Section No. 12
Revision No.

02/16/94
Page 34 of 26

USEPA Water Pollution Performance Evaluation

DATE: 6/22/93
WATZR POLLOUTIOK STUDY WNUXBER ¥P030
LABORATORY: 0TO028
SA¥PLE REPORT TRUE ACCEPTANCE WARNING PERFORFARCE
ANALYTIES RUSBER VALOE VALUES LIKITS LIXITS EVALULATICH
PCB'S IN OIL IK NILLIGRANS PER KILOGRAN:
PCB IN OIL- 1016/12u2 1 21.5 21.5 S.08- 27.6 792~ 24,7 ACCEPTABLE
PCB IN OXIL- 12560 2 30.9 36.6 7.82- 57-5 4.2~ 51.4 ACCEPTABLE
PESTICIDES IN MICROGRANMS PER LITER: ‘!
CHLORDANE 3 04999 D.964 0.U69- 1.32 0,375- 1.21 ACCEPTAEBLE
y 10.9 9.48 5.38- 12.4 6.26- 11.5 ACCEPTABLE
ALDRIN 1 0,198 0.159 .0344-D.21¢ .0572-0.191 CHECK FOR ERROR
2 0.581 Q.444 L.0957-0.577 '0.156-0.517 CHECE FDR ERROR
DIELDRIN 1 0.105 90.121 .0572-0.163 .0704-0.150 ACCEPTABLE
2 0.588 0.553 0.270~0.750 0.330-0.690 ACCEPTABLE
£DD 1 0.1i91 0.216 .0863-0.317 0.115-0.288 ACCEPTABLE
2 04712 0.526 0.334-0.865 0.400-0.799 ACCEPTABLE
DDE 1 0.120 0.131 .0562-0.171 .0706-0.157 RCCEPTABLE
2 0.54% D0.495 0.228-0.699 0,288-0.639 ACCEPTAELE
boT 1 0.166 0.186 .0628-0.284" .0905-0.257 ACCEPTABLE
2 0.62¢0 D0.576 0.252-0.848 0.326-0.770 ACCEPTABLE
HEPTACHLOR 1 0,139 0,157 .0488-0.221 .0706-0.199 ACCEPTIABLE
2 0.562 0.514 0.180-D.715 0.287-0.648 ACCEPTLBLE
HEPTACHLOR EPOXIDE 1 0.067 0.087 ,04827-0.120 .0526-0.110 ACCEPTABLE
2 0.375 0.375 0.189-0.513 0.229-0.473 ACCEPTABLE
= BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHREN NECESSAR‘
PAGE S
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®

USEPA Water Pollution Performance Evaluation

¥ATER PCLLUTIOR STUDY NUNBER WPRQ30

LLBORATORY: UTO28

e e T T T T - R T - kO A - i -

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
AKALYTES , NUNBER VALDE VALUE®  LIKITS LINITS EVALUATION
VOLATILE EALOCARBONS IR MICROGEANS PER LITER: |

1,2 DICHLOEOETHANE 1 58,0 4B.6 36,5~ 62.8 38.0~ 59.2 ACCEPTABLET

2 10,6 10.2  7.28- 13.8  8.11- 12.9 ACCEPTABLE

CHLOROFORN 1 45.2 45.7 31.6- 59.5 35.1- 56.0 ACCEPTABLE

2 10.9 . 13.8 9,42~ 18.0 10.5- 16.9 ACCEPTABLE

1,1,1 TEICHLOROETHANE 1 .S4,5 52,0 32.3- 67.9 36.8- 63.4 ACCEPTABLE

2 . 9.15 9,34  5.56= 12.6  6.46- 11.7 " ACCEPTABLE

_TRICELOROETHENE ~__ . .1 33.1 38.8 26.8- 89,1 29.6- 6.2 ACCEPTABLE
@ 2 7429 9,91 6,52~ 13.0  7.34=- 12.2 CHECK FOR ERRO!
W ARBONTETRACHLORIDE 1 S1.2 UE.3 2%.8= 63.7 34,1~ 59.4 ACCEPTABLE
' 2 13.3 13,5 8.93- 18.2  10.1- 17.0 ACCEPTABLE
TETRACHLOROETHENE 1 55,8 57.2 39.7- 71.9 43.8- 67.8 ACCEPTLBLE
2 11.9 .16.2 10.9- 21.1 12.2- 19.8 CHECK FOR ERROF

BROMODICALCROMETHANE 1 49.4  §9.5  38.2~ 4.3  38.0- 60.5 ACCEPTLBLE

2 5.63 7,75 4.88~ 10.6 5.59~ 9.86 ACCEPTABLE

DIBROMOCHLOROMETHANE 1 5.7 #2.2 30.0- S%.8 33,1~ 51.3 ACCEPTABLE

2 15.6 16.8  10.9- 21.5 12.2- 20.2 ACCEPTABLE

BROKOFORY 1  S8.9 53.7 33,5~ 73.7 38,6~ 6B8.6 ACCEPTABLE
METHYLENE CHLORI_'DB 1 34,9 37.3 28, 1- 53.2 27.7- B9.86 ACCEPTABLZE
: 2 . 4.91 8,77 6.21- 13,5 5.39- 12.3 CHECK FOR ERROR
CHLOROBENZEKE 1 83.6 43,2 30.8- 55.0 33.9~ 51.9 ACCEPTABLE

2 11.6 12.9 8.99- 16.7  9.97- 15.7  ACCEPTABLE

VOLATILE AROMATICS IN MICROGRAXS PER LITER:

BERZENE - 1 8.09 10.3 7,34~ 13,4  8.11~ 12,6 CHECK FOR ERROR
o 2- -50.7 58,1 37.7- 70.8 81.9- 66.6 ACCEPTABLE .

‘ BASED UPON THEORETICAL CRLCULATIONS, OR A REFERENCE VALUOE WHEEX NECESSARY.

PLAGE 6
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USEPA Water Pollution Performance Evaluation

DATE: 6/22/93
WATER POLLUTION STUDY NUMBER ¥PO30
LABORATORY: UTO23 ,
T T SumpLz  REPORT TRUE ACCEPTARCE | WARKING  PERFORFARCE
ANALYTES NUMBER VALUE VALUE® LINITS LINITS EYALUATION

VOLATILE AEOMATICS IN MICROGEAMS PER LITER:

8.60~ 13.8 CHECE FOR ERROR

ETHYLEBERZENRE i B.33 11.3 T.71= 4.7 )
2 45.9 52,84  35.2- 68,5 40.3- 6u.8 ACCEPTABLE
2 2847 33.% 20.0- 43.1 26.48- U0.7 ACCEPTA?
=
1,2-DICHLOROBERZENE 1l B.34 12.1 8.47- 15.8 9+37- 18,5 ROT ACCEPTA ?
2 82.6 52.0 36.1- 65.4  40.0- 62,5 ACCEPTABLE
1,3=-DICHLOROBENZIENS 1 6.30 S.43 .17 12.1 6.92- 11.8 CHECK FPOR ERROR
2  37.8 87.8 33.6- 61.2 37.2- 57.6 ACCEPTABLE
l;ﬂ—DICHLOROBEHZE‘SE 1 B.11 11.7 7495 15.2 B8.86~ 14,2 CHECEK FOR ERROR.
2 48.1 58.1 39.1- T6.5 U83.9- T1.7 ACCEPTABLE
MISCELLAXEQUS PARANETERS:
TOTAL CYANIDE 1 0.252 04250 0.138-0.341 0.164-0,316 ACCEPTABLE -
(IN MG/L) 2 0.131 0.130 .0821-0.159 .0932-0.158 ACCEPTABLE
ROR-FILTERABLE RESIDUE 1 4.0 43.2 34,7~ 45.2 36,0~ 43,9 CHECK FOR EREROR
(IX hG/L) 2 33.7 33.0 28.0- 38.6 25.3- 33.2 CHECK POR EREOR
OIL A¥D GREASE 1 16.6 15.0 8.13- 19.4. 9.56- 18.0 ACCEPTABLE
(IX MG/L) 2 25.0 23.0 14.1-728.1 15.9- 26.3 ACCEPTABLE
ITOTALL PHENQLICS 1 0.028 0271 0093-.0449 ,0139-.0403 ACCEPTABLE
(I¥ NG/L) 2 0.268 0.291 0.125-0,457 0.167-0,814 ACCEPTABLE
TOTAL RESIDUAL CHLORINE 1 0.685 0.729 0.469-0,912 0.528-0.853  ACCEPTABLE
(In XG/L) 2 0.195 0.240 .0866-0,280 0.112-0.254 ACCEPTABLE
¥ BASED UPOW THEORETICAZL CALCULATIONS, OR & REFERENCE VALUE WRENW HECESSART’.
PAGE 7 (LAST EAGE)
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Section No. 13
Revisicn No.
Date: . 02/16/94
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Preventive Maintenance = .. ..

In order to ensure timely production of data, Lancaster
Laboratories, Inc. (LLI) and Mountain States Analytical,
Inc. (MSAI) schedule routine preventive maintenance of
instruments based on manufacturer’s recommendations.
Maintenance of the laboratory instruments is the
responsibility of the technical group using the equipment in
conjunction with our in-house equipment maintenance group.

A schedule of routinely perfdfméd'inéﬁiﬁment.mainténance
tasks is attached as Table 13-1. All preventive

maintenance, as well as maintenance performed as corrective

action, is recorded in instrument logs.

Critical spare parts are kept in supply at the laboratory by
the equipment maintenance group. Most items not kept in
stock at the. laboratory are,available Ehrough overnight
delivery from the manufacturér. In addition, LLI maintains
multiple numbers of most of the critical instruments used in
our laboratory operations. A recent equipment invehtory may

be found in the Qualification Manual. Because we are a

large laboratory with redundant capacity, the problems of
instrument downtime are minimized.

AR303169
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Revision No.
Date:
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Table 13-1

reventive Maintenance Schedule

02/1€6/94

Instrument Preventive Maintenance =====£§:§i§§§§==z=%
— - ==
GC/MS Change septum Weekly or AN*
Check fans Monthly
Check cool flow Monthly
Clean source Bimonthly or AN
i Change ©il in vacuum pump Semiannually
Change oil in turbo pump Semiannually
GC Septum change Each run
Column maintenance AN
Clean detector AN
Vacuum filters Semiannually
Leak check ECD’s Semiannually

Cold Vapor AA

Rinse burner head, chamber

AN: Minimum

transmission tubing
Clean sampler probe
Rinse flowcell with
methanol
Replace pump tubes

and Flame AA and trap . Weekly
Clean nebulizer . Weekly
Inspect tubing and O-rings | Monthly
Replace lamp ‘ AN
GFARA Rinse workhead assembly Weekly
Clean windows Weekly
i Replace probe tubing AN '
Check rinse bottle & drain | Daily
ICP Clean torch Every other day
Clean nebulizer & spray. .Every other day
chamber
Replace. pump winding After 4 runs
Lubricate autosampler . After 4 rumns
Check mirror After 2 runs
Checking tubing to torch | After 4 rins
Check fan filters, clean Biweekly
if needed
Check cool flow, clean Biweekly
if needed
Check water filter, Quarterly
replace if. needed
| Alpkem Wipe platens/rollers with Weekly
| Autoanalyzer methanol
Rinse reservoirs with Monthly
deionized water
Rinse distillation head Monthly
Replace' sampler/ Biannual




Section No.

13

Revision No. :
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* AN means as neéded.

Table 13-1
] 7 __Preventive Maintenance Schedule r
f Instrument Preventive Maintenance Freguency
Total Organic Check IR zexo Weekly
Carbon Analyzer | Check for leaks - - Weekly
Check acid pump calib. Bimonthly
Check persulfate pump Bimonthly
calibration
Inspect 6- port rotary Monthly
valve o
Inspect sample pump head Monthly
Wash molecular sieve Quarterly
Check sanmple loop Monthly |
calibration :
Clean gas permeatlon,tube - | Quarterly
Inspect digestion vessel 6 Months
o-rings
Check activated carbon 6 Months
scrubber
Dust back and clean 6 Months
circuit boards
Check. IR cell Annually
Spectrometer | | Check absorbance - Monthly
Check wavelength Quarterly
pH Meter - Check level of buffer Weekly
o I solution _ : . |

"Any of these items may be performed more

frequently if response during operation indicates this is

necessary.
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Specific Routine Procedures Used to Assess Data Precision,

Accuracy and Completeness o

Precision - Precision refers to the reproducibility of a

method when it is repeated.on a second aligquot of. the same
sample. The degree of agreement ig éeXpressed as the
Relative Percent Difference (RPD). 'The RPD will be
calculated according to the following équation:

_Dz -

l - _ ’ 1
RPD (D]_ o Dzr) /2

x 100

Where: D,
D2

- First sample value =~
Second sdmple value (Duplicate)

It #

Duplicates will be run ¢on at least 5% of the samples.
Acceptance c¢riteria shall be based on statistical evaluation
of past lab data. (See Section No. 11.) All Quality
Control sample results are entered into the computer and
compared withwggggptance limits. 1In addition, there is a
monthly review of values oﬁ the computer QC system. Data
obtained from quality control samples is entered onto our
computer system which charts the data, and calculates a mean
and standard deviation on a monthly basis. The Quality
Assurance .Department then reviews this data for trends which
may indicate analytical problems. The control charts are
graphical methods for monitoring precision and bias over
time. |

Accuracy - Accuracy. refers to the agreeémerit between the
amount cof a cdmﬁouﬁd measured by the test method and the
amount actually present. Accuracy is usually expreésed-as a
percent Recovery (R). Recoveries will be calculated
according to the following eguations:
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Surrogate Recovery =-gg x 100

Where: Qd
Qa

quantity determined by analysis
guantity added to sample

0o

SSR - SR

7 x 100

Matrix Spike Recovery =

Where: 8SR
SR
52

Spiked Sample Results
Sample Results
Spike added

o

LCS Found

LCS True x 100

Laboratory Control Sample Recovery =

Surrogate standards are added to each sample analyzed for
organics. Spikes and Laboratory Control Samples will be run
on at least 5% of the samples {each batch or SDG, < 20
samples). Refer to Section 11 for acceptance criteria for
accuracy. The computer is programmed to compare the
individual wvalues with the acceptance limitg and inform the
analyst if the results meet specification. If the results
are not within the acceptance criteria, corrective action
suitable to the situation will be taken. This may include,
but is not limited teo, checking calculations and instrument
performance, reanalysis of the associated samples, examining
other QC analyzed with the same batch of samples, and
qualifying results with documentation of any erproblems in
the Case Narrative.

Commercial gquality control materials are run at least
gquarterly to ensure accuracy ¢f the analytical procedure.
Repetitive analysis of a reference material will also yield
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i

precision data. Accuracy information determined from
reference materials 'is valuable because variables specific

to sample matrix are eliminated.

The QC progran is capable of charting data for surrogates,
spikes, control materials and reference materials. The
Quality Assurance Department reviews these charts for any
indication of possible problems (ie shift in the mean and
standard deviation). ‘

Completeness -- Completeness is the percentage of valid data
acquired from a measurement system compared to the amount of
valid measurements. that were planned to be collected. The
objective is analysis of all samples submitted intact, and
to ensure that sufficient sample weight/volume is available
should the initial analysis not meet acceptance criteria.
The. laboratory’s Sample Management System will assign a
"unigue identification number to the sample which tracks and
controls movement of samples f£rof the time of receipt until
disposal. All data generated will be recorded referencing
the corresponding sample identification number. The .
completehess,bfﬂan;éhaLysis,can be documented by including
in the data deliverableés sufficient information to allow the
data user to assess the quality of the results. This
informapion will include, but 18 not limited to, summaries
of QC data and sample results, c@roﬁatograms, spectra, and
instrument tune and calibration data. Additional
information will be stored in;thellaboratory’s érchives,
both hard copy and magnetic tape. '

CompletenessAi_gugpg;ggf'Valldgmeasu;ements % 100
. Total measurements needed

Method Detection Limit - It is important to ascértain the

limit of guantitation that can be achieved by a given.
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Where: MDL = method detectieon limit
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method, particularly when the method is commonly used to
determine trace levels of analyte. The Envirommental
Protection Agency has set forth one method for determining
method detection limits (MDLs) from which limits of
quantitation (LCQs) can be extrapolated.

MDIL is defined as follows for all measurements:

MDL = € 1, ,1-g=0.99) X §

s = gtandard deviation of the replicate analyses

t ez 2-0ec.99y = Students’ t-value for a one-sided
99% confidence level and a
standard deviation estimate with
with n-1 degrees of freedom

Definitions:

Method Detection Limit (MDL): The method detection
limit is defined as the minimum concentration of a
substance that can be measured and reported with 99%
confidence that the analyte concentration is greater
than zero. It is determined from analysis of a sample
in a given matrix containing the analyte.

Limit of Quantitation (LOQ): The limit of guantitation
iz defined as the level above which quantitative results
may be cobtained with a specified degree of confidence.
The EPA recommends setting quantitation limits at a
value of five-to-ten times the MDL.

A list of MDLs and LOQs determined for each sample matrix
type will be kept on file in the QA department. -MDLs will
be verified on an annual basis. '

AR303175




15.

3 i _
Section No. 15
Revision No.

- Date: D0D2/16/54
Page 1 of 4

Corrective Action e

Whenever any of the data generated falls outside of the
established acceptance criteria outlined for instrument tune
and calibration (Section 8} and Internal QC (Sectiom 11),
the cause of this irregularity must be iﬁvestigated,
corrected, and documénted. The documentation will be used
to prevent a recurrence of the problem and to inform
management of the situation. '

If the results are not within acceptance criteria, the
app&qpriate_cgzregtive agction will be initiated. This may
include, but is not limited to, checking calculation and
instrument performance, reanalysis of the associated
samples, examining other QC analyzed with the same batch'cf
samples, and‘qualifying results with a comment stating the
observed deviation.

A Standard Operating Procedure is in place which outlines
the procedures to be followed when quality control data for -
an analysis falls outside oﬁ previously established
acceptance limits. All QC datalmust be entered onto the
computerized QC system promptly after its generation and
daily "out-of-spec" data is repdrted via this sgystem. Any
data outside the acceptance: criteria will be reviewed by the
Quality Assurance Departmefit. Where appropriate, the
Quality Assurance Department will place outliers in one of
three. categories: T

A. Marginal Outlier —~ . - . . .- . T
Data that are oﬁtéide the.BS% confidence interval but
within the 99% confidence intexrval. This category'may
also be used for QC samples subject to matrix
interferences or samplé inhdmogeneity.
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B, Outlier .
Data outside the 99% confidence interval and/or
observable trends such as a shift in mean and standard
deviation.

C. Extreme Outlier
Such data would indicate the system is out of control
and no results should be reported to clients; an example
would be more than one reference or control falling
outside the 99% confidence interval. :

The daily out-of-spec reports are then diétributed to Group
Leaders or their QC Coordinator who will check all
supporting data and document their findings and any
corrective action taken. Documentation of QC Data will be
filed in the departmental QC notebook. In the case of
Outliers or Extreme Outliers the Quality Assurance
Department may issue a formal request for investigation and
corrective action (see sample form that follows). The
Quality Assurance Department is responsible for initiating
the corrective actiocns, insuring that the actions are taken
in a timely manner, and that the desired results are
produced. The QA Department will circulate all completed
Investigation & Corrective Action forms to the appropriate
manager.

The Quality Assurance Department is also responsible for
conducting periodic audits which ensure compliance with
laboratory SOPs and assist in identifying and correcting any
deficiencies. These audits may entail observation as
procedures are carried out or a review of records to
demonstrate traceability and compliance with all documented
record keeping procedures. The QA Department will then
issue a written report which summarizes the audit. The
technical centers must respond in writing to the audit
report within 30 days of report receipt. 'The response will

AR303177




Seétion N&. 15
‘Revision No.
Date: 02/16/94
Page 3 of 4

address the.corrective action that needs to be taken along
with an expected completion date. Audit results and the
corresponding response are communicated to laboratory
personnel and management. Follow-up audits verify that
proper corrective action has been taken for the identified

discrepancy. -
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fo D5 M Hakarss Moy ¢ Lircareg M. TS0V -
No.

INVESTIGATION AND CORRECTIVE ACTION REPORT

Part I Description of problem
1. Date

2. IIT sample number(s) involved
3. Nature of QA outlier

4. Check if investigation must be complete before reporting
further data %o clients

Initiated by:

Part II (Attach separate sheet if needed)

1. Steps taken to investigate outlier:

2. Explanation of probable cause of outlier:

3. Steps taken to prevent future cccurrence:

4. Besides the sample(s) listed above, would data sent to any clients be

be affected by this cutlier? If ves, explain.

5. Signed: — Date: . .

Return by:

2064 Rev. 12/04/90 ' ARGOS l 78
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Quality Assurance Reports to Management

Reports of quality status from the Quality Assurance
Department to management are made frequently and in various
forms. = All results from internal or external performance
evaluation samples are circulated to management. A report
of each audit performed is prepared and copied to
management . Monthly summaries of data obtained from
analysis of“QUality'bcntrol,Check sampléé are generated via .
the computerized sample management system. These summaries
include mean and standard deviation to aid in assessment of
data accuracy and precision. Forms summarizing prbblems
which require investigation and corrective action are
completed by Group Leaders and ¢irculated to management.
Through these Channéls, laboratory maﬁagement'is kept
apprised of QA/QC activities. -

Any problems or unusual observations that occur during the
analysis of samples for a specific project will be listed on
the laboratory report and/or in the case narrative delivered
with the data package. The items often discussed in this
manner include samples with surrogate recovery ocutside of
the acceptance criteria.and samples with matrix problems
requiring dilution and causing increased detection limits.
Where applicable, any corrective action attempted or
performed to address the problem will alsoc be presented.

The laboratory will contact the client for direction
regarding major problems such as samples listed on the chain
of custody but missing from the shipping container, samples
which arrive broken or are accidentally broken in the .
laboratory, and samples with severe matrix problems. The
client will be contacted if it is necessary to change any

item in the original project plan. .. ...
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Appendix A

Example Reporting Forms

NOTE: Example forms are representative of the information

provided by both laboratories.
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. Title Page . =~ . [TIIEITTOOLaLsTmmLTTT oo oo

Sample Reference = - 7 - ol D LT
Table of Contents

Chain of Custody

Laboratory Chronicle

Methodology/Reference Summary

Laboratory Ana1y51s Reports

" Per Parametery
Case Narrative -7 Il Ll
Quality Control Summary

Tune .. _ .o e
Surrogate Ré&covery ' ' -
Method Blank -
Matrix Spike/Matrix Spike Duplicate

_ Duplicate®. , o
Standard Addition? ' N

. Serial Dilution
Laboratory Control Sample.Recovery (if applicable)
Interference ‘Check? -
Internal Standard’

Sample” Data '*”Wiﬁ?“%¥*;—i‘;’

Sample Result Summary and LOQS
Sample  Chromatograms
Quantitation Reports

Masé Spectréi e
Library Searches® (if applicable)
Confirmatory Chromatogram®
Confirmatory Quantitation Report?
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Standards Data Package
Initial Calibration Summary Forms
Initial Calibration Data o o B
Continuing Calibration Summary Forms

Continuing Calibration Data

Chromatograms and Quantitation Reports of Standards

Calibration Data for Confirmation Columns? '

Calibration Curve (When quantitating against init. calib.)

ICAP Interference Table? A . . -
Raw QC Data

BFB/DFTPP Spectra and Mass Listing?

Method Blank Chromatograms, Quantitation Reports,

Mass Spectra' (GC/MS)

Matrix Spike/Matrix Spike Duplicate Chromatograms and Quant.

Duplicate Data Printouts?®

Standard Addition Data?

Serial Dilution Data?®

Laboratory Control Sample (if applicable)

Copy of Instrument Run Log

Extraction/Digestion Logs

Gel Permeation Chromatography (GPC), if applicable
All Peaks Identified
% Resoclution Calculations

! GC/MS only
? Inorganics only
? GC only (if applicable)

* Amount of documentation is dependent upon client reguest.
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Merequaﬁiyzsasc;ence . ... . . 0084 O

. | S LLI Sample No. WW 1892665

Smith Engineering, Inc. - Date Reported 11/12/92

1000 Any Street . ... . 0 777 T S0 U "L pate Submitied 11/11/92
Lancaster, PA 17601 - 5994 ' . - - - Discard Date 11/20/92
e mer e e .. Collected 11/11/92 by MLE
Water Sample from Monitoring Well #5 ) , Time Collected 1000
P.0.
Rel. .
‘ RESULT =~~~ ' . LIMIT OF
ANALYSIS . LTl el s RECLIVED .. ... _QUANTITATION LAB CODE
Pesticides/PCB’s e S attached . 017824000
Nitrire Nitrogen o o IIO’”JJng/I - - D.02 021900800
Nitrate Nitrogen 7 7 N.D. mg/l © . .0.05 022000700
ammonia Nitrogen ~— ~ T - ng/l - 0.1 022202700
Orthe-Phosphate. as P ) CN.D. mg/l 0.01 022601500
Lead 0,05 J . mgs1l 0.1, 025501400
Total Organlc Carbon ' 12 mg/l 0.5 027302500

The Total Organie Carbon (TOC) result reported above was determined by
measuring total carbon by a peraulfatg_d:gestionllnfrared detection method
on an acidified sample which has been purged of inorganic carbon using
nitrogen. It represents "nbﬁ"burgeable ToCv. - P S

Total Coliform N.D.  /100m1 - 2.2 030101500
This sample_is SAFE for drinking or $vimming accordlng to bacteriological SR
standards established by the U.S. Public Health Service and the

Environmental Protectlon Agency (EPh)

richloroethene "5.4 ug/l - 0.5 041800500
1 COPY TO . Kathy DiNunzio T e
1 COPY TO = Smith Engineering, Inc. ATTN: Mr. John Smith
: Questions? Contaélnﬁnxxiéﬁméhrai_il;ﬂ% Ré§§eb££u11y Submitted
Client Services at (!|7) 656- ?301 . ... Lancaster Laboratories, Inc.
611 Q0649 90. OO 0446007 Revieved and Approved by:

,fg;;u,.-:_lz; “éF;iDav1d Evans, B.S. :
O .nauu~:group Leader/Inst. Vater Qlty
- f-:=-—-AR3[33|8h_ e
' LR




4'} | ancaster Laboratorles

Where quality is a science.

Smith Enginzering, Inc.

1000 Any Streert
Lancaster, Pa

17601-5994

Jater Sample from Monirtoring Well #5

Pesticides/PLB’s
alpha BEC

Beta BHC

Gamma BHC - Lindane
Dalia BHC
Heptachlor

aldrin

Heptachlor Epoxide
DDE

DDD

DDT

Dieldrin

Endrin

Chlordane
Toxaphene
Endosulfan I
Endosulfan II.
Endosulfan Suvliate
Endrin aAldehyde
PCB-1016

PCB-122)

'"PCB~1232

PCB-1242

PCB-1248

PCB-1254

PCB=-12€E0

1 COPY TO
1 COPY TO

Questions?

Kathy DiNunzio
Smith Engineering, Inc.

RESULT

AS RECEIVED

0.008 J
. 0,007 J
0.05

t-3 [y ]
OZ?:Z‘ZZEDZZZZ

UUDE’JUOUDE‘.‘JD
[

B Z BB AT
Uoobooobooon

Contact Environmental

Client Services at (717) 656-2301

ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/1
‘ug/1
ug/l
ug/l
ug/1
ug/1
ug/1

J ug/l

ug/1

Tug/l

ug/1
ug/1
ug/1l
ug/l
ug/1
ug/1
ug/1l
ug/1

-ug/l

14:10:28

358848 REP

ASRO00 D 2 .1

00649

0

LLI Sample No. WW 1892665

Date Reported 11/12/92
Date Submitted 11/11/92
Discard Date 11/20/92

- Collected 11/11/92 by MLH
 Time Collected 1000

P.0O.
Rel.
LIMIT OF
OUANTITATION
0.01
0.01
0.01

R R L H OO0 OO0 0C0 00000
i Lo

ATTN: Mr. John Smith

LAB CODE
-190200000N
190300000N
045300000N
190400000N
045400000N
0455000008
190500000N
190600000N
190700000N
047800000N
0469000008
047700000N
190800000N
190900000N
191000000N
191100000N
191200000N
063800000N
191300000N

-191400000N

191500000N
191600000N
-191700000N
191800000N
191900000N

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Jenifer E. Hess, B.S.

e e

Group Leader Pesticides/PCBs

..AR303185
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(l}Lancaster Laboratones L e s

Where quality is a science. . L 00649 O
. , LLT Sample No. WW 1892655
' Smith Engineering, Inc. o .~ Date Reported 11/11/92
1000 Any Street - Date Submitted 11/11/92
Lancaster, PA ' 17601-5994 N Discard Date 11/19/92
. - - S s : Collected 11/11/92 by MLE
Water Sample fromw Monitoring Well #5 Time Collected 1000
P.O.
Rel.
‘ RESULT : LIMIT OF _
ANALYSIS o ‘ AS ﬁECEIvED QUANTITATION  LAB CODE
Pesticides/PCB’s - - - == o ——e -~ - attached 017824000
Nitrite Nitrogen 11. mg/l 0.02 021900800
Nitrate Nitrogen - <£0.05 ng/l ’ . 0.05 022000700
Ammonia Nitrogen 4.1 mg/1 ' 0.1 022202700
Ortho-Phosphate as P . 22,1 mg/l 0.01 022601500
Lead - e : - em-0.3 mg/1 0.1 025501400
Total Organic Carbon 8 5 mg/1 0.5 027302500

The Total Organic Carbon (TOC) result reported above was determined by
measuring total carbon by a persulfate digestion/infrared detection method
on an acidified sample which has been purged of inorganic carbon using
nitrogen. It represents "non purgeable TOC", :
Total Coliform : : < 2.2 /100ml 2.2 030101500
This sample is SAFE for drinklng or svimming according to bacteriological
standards established by the U.S. Public Health Service and the
. Environmental Protection Agency (EPA) _ ’
Trichloroethene T 212, ug/l 0.5 041800500

1 COPY TO  Kathy DiNunzio

1 COPY TO  Semith Engineering, Inc. : ATTN: Mr. John Smith
Questions? Contact Environmental " Respectfully Submitted
. Client Services at (717) 656-2301 - - - .-Lancaster Laboratories, Inc.
61100649 90.00 ""044600 -~ 777 -Reviewed and Approved by:

TR RRSREITEIS ST ' ;Lli,DaVIH EBvans, B.S.
- 3 : i _Group Leader/Inst. Water Qlty

AR303.186. &%




4'} L ancaster Laboratones

Where quality is a science.

Smith Engineering, Inc.
1000 Any Street
Lancaster, PA 17601-5994

Vater Sample from Monitoring Well #5

P.0.
Rel.
RESULT LIMIT OF
Pesticides/PCB’s AS RECEIVED QUANTITATION LAB CODRE
Alpha BEC < 0.01 ug/l 0.01 1902000008
Beta BEC < 0.01 ug/l 0.01 1903000008
Gamma BHEC - Lindane < 0.01 ug/1 0.01  045300000K
Delta BHC < 0.01 ug/1 0.01 . 190400000N
Heptachlor < 0.01 ug/1 0.01 0454000008
Aldrin < 0.01 ug/l 0.01  045500000N
Heptachlor Bpoxide < 0.01 ug/l 0.01 190500000
DDR < 0.01 ug/l --0.01  190600000K
DDD < 0.01 ug/1 0.01  190700000N
DDT < 0.01 ug/1 0.01  047800000N
Dieldrin < 0.01 ug/1 0.01  046900000N
Bndrin < 0.01 ug/1 0.01 0477000008
Chlordane < 0.3 ug/l 0.3 190800000N
Toxaphene £ 4, ‘ug/l 4. 190900000N
Endosulfan I <0.01 ug/l 0.01  191000000N .
Endosulfan IT B < 0.01 ug/1 - 0.01  191100000N
Endosulfan Sulfate < 0.03 ug/1 0.03 1912000008
Endrin Aldehyde <0.1 ug/1 0.1 063800000N
PCB~-1016 < 1. ug/l 1. - 191300000N
PCB-1221 < 1. ug/l 1. 191400000N
PCB-1232 < 1. ug/l 1. 1915000008
PCB-1242 < 1. ug/l --1. 191600000N
PCB-1248 < 1. ug/l 1. 1917000008
PCB-1254 < 1. ug/l 1. 191800000N
PCB-1260 < 1. ug/l 1, 191900000N
1 COPY T0 Kathy DiNunzio '
1 COPY T0  Smith Engineering, Inc. ATTN: Mr. John Smith
Questions? Contact Environmental Respectfully ‘Submitted
Client Services at (717) 656-2301 Lancaster laboratories, Ine. .

14:13:43 358845
"ASRQO0 D 2 1
00649 0

LLY Sample No. WW 1892655 .

Date Reported 11/11/92
Date Submitted 11/11/92
Discard Date 11/16/92
Collected 11/11/92 by MLE
Time Collected 1000

Revieved and Approved by:

--Jenifer E. Hess, B. S._

< hp#gaﬁej fﬁt}{cides/PCBs

£y




S5A N o ;
VOLATILE ORGANIC GC/MS TUNING “AND MASS
CALIBRATION — BROMOFLUOROBENZENE (BFB)

LANCASTER LABS . +  Contract: -

.4ame:

T.ab Code: LANCAS

Case No.: . SAS No.: .. 'sDG No.:

Lab File ID: >ILDT4 BFB Injection Date: 07/13/92

Instrument ID: HPO03046 ' ~ 'BFB Injection Time: 17:12

Matrix: (soil/water) WATER Lewvel: (low/med) LOW Column: (pack/cap) CAP

% RELATIVE

m/e ION ABUNDANCE CRITERIA ABUNDANCE
50 15.0 - 40.0% of mass 95 17.0

75 30.0 - 60.0% of mass 95 44.1

95 Base peak, 100% relative abundance 100.

96 5.0 - 9. 0% of mass 95 , - 7.8

173 Less than 2.0% of mass 174 0.0 ( 0.0)1
174 Greater than 50.0% of mass 95 - 85.3

175 5.0 - 8.0% of mass 174 6.2 ( 7.2)1
176 Greater than 95.0%, but less than 101.0% of mass I7E 83.1 ( 97.4)1
177 | 5.0 - 9.0% of mass 176 . . ... .. 5.9 ( 7.1)2

i-vValue 1s ¥ mass 174 2-value 15 % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

. ‘ EP2 LAB LAB : DATE TIME ,
SAMPLE NO. SAMPLE. ID FILE ID ANALYZED | ANALYZED
01| VSTDO50 VSTDO50 >ILDS5 07/13/92 17:32
02 VBLKIS7 VBLKIS7 >ILDBE7" 07/13/92 18:54
03 UCCTB 1837872 >ILD10 07/13/92 19:42
04 13a-- 1837871 >ILD11 07/13/92 20:22
05 4212~ 1837870 >ILD12 07/13/92 21:14
06 14--- 1837869 >ILD13 07/13/92 22137
07 4213- 1837868 >ILD14 07/13/92 23:22
08 42094 1837865 >ILD15 07/14/92 00:01
ok} 4209AMSD 1837867 >TLD17 07/14/92 01:22
10 4209AMS 1837866 >TLD18 07/14/92 02:00
11
12
13
14
15
1e
17
18
19
20
21
22

page 1l.of 1 . e FORM V VOA — 1/87 Rev.
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WATER VOLATILE SURROGATE RECOVERY

4‘) L ancaster Laboratories

Where quality is a science.
2A
Lab Name: LANCASTER LABS Contract:
Lab Code: " Case No: SAS No: 5DG HNo:
EPA 51 52 S3 . TOT .
SAMPLE NO.| (DCE) #|(TOL) #!(BFB) #| OTHER OUT |COMMENTS
01| D11TB 85 88 100 TRAVEL BLANK .
02! Dl221 100 27 106
03| D1221DL Qg - 98 107 2¥ DILUTION
Q4] D13s68 . 107 g9 102
05] D1368DL 108 108 110 2X DILUTICHN
06| Dl4il - 93 89 105 UNSPIKED
07 Dl411MS 90 86 98 MATRIX SPIKE
08; Di1441MsSD S0 92 . 96 MATRIX SPIKE DUP
09| D1SLF 94 S2 100
10! Dlels 54 93 100 '
11] DielisbL a9l 89 S8 - 2¥X DILUTION
12| Di17FB 100 96 102 FIELD BLANK
13
14| LAB QC
15| VBLKG1S g3 98 99 METHOD BLANK ,
161 VBLKG20 a8 98 106 METHOD BLANK .
17
ig
19
20
21
22
23
24
25
OC LIMITS
s1 (DCE) =  1,2-Dichlorocethane~d4 ... 76 - 114
82 (TOL) =  Toluene-dg8 g8 - 110
S3 {BFB) = Bromofluorckhenzene 86 ~ 115

§ Column to be used to flag recovery values
* Values outside of contract required QC limits

D Surrogates diluted out

page 1 of 1 : ‘ 1/87 Rev.

FORM II VOA-1 - AR303188%

Lancaster Laboratories, Inc. @ 2425 New Holland Pike, Lancaster, PA 76015994 o  717-656-2301 o Fax: 717-656-2681
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1n ~ EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

' : ‘ _ o VBLKIS?
Lab Name: LANCASTER LABS . - .- -Contract: =
.ode: LANCAS Case No.: -. SAS No.3:- . SDG No.: .
Matrix: (soil/water) WATER - - Lab Sample ID: VBLKIS?
sarple wt/vol: 5.0 (g/mL) ML ' ’ Lab Fiie ID: >ILDB?
Level: {(low/med) LOW Date Received: .
$ Moisture: not dec. _ - .. - - ‘Date Analyzed: 07/13/%2
Column: (pack/cap) CAP - 7 . .... ...  Dilution Factor: 1.0
. CONCENTRATION UNITS:
CAS NO. COMPOUND -(ug/L or ug/Xg) UG/L Q
74-87-3-~———~ww-Chloromethane 10 U
75~01-4—~=~~=—==Vinyl Chloride : T 10 U
74-83-9-———-=-——-Bromomethane - 10 U
75-00-3=——mmes=—= Chloroethane _ ‘ 10 U
75-69-§——=——— —-Tr1chlorofluoromethane _ 5 U
107-02«8——=w— --Acrolein 100 U
75-35-4~==—=--===]1,1-Dichlorcethene 5 U
75-09-2—m~———me—m Methylene Chloride ) 1 J
107-13-1--------Acrylonitrile . - 100 U
75-34~3==~em— ==} ,1~Dichloroethane 5 U
540-59=~0~-=-~=——~1, 2~chhloroethene (total) 5 U
. 67-66~ 3——-—--—-—-Chloroform 5 U
71-55-6—————— ——=1,1, 1m$£;chloroethane 5 U
56-23~5—-—w——-=xCarbon Tetrachloride 5 |0
71-43-2~—=-——————Benzene - 5 U
107-06-2-——-==mn 1,2-Dichlorcethane 5 4
79-01~ 6——----f~Tr1chloroethene ) 5 8]
78-87-5———m————m 1,2~ chhloropropane 5 U
75-27-4=~———- --Bromodlchloromethane . 5 U
110~75-8~~==+-—==2-Chloroethyl Vinyl Ether 10 U
10061-01-5~-=-=~~Cis~1,3- chhloropropene 5 .|U
108-88-3—~=- Toluene 5 U
10061-02~f=—r==—=—— trans-1, 3-chhloropropene 5 U -
79-00-5==——==—==1,1,2~- Trlchlcroe thane 5 U
127-18-4-———-—- -Tetrachloroethene' 5 U
124-48- 1—----—-~leromochloromethane 5 U
108-90-7~~—-~—-——=Chlorobaenzeng ™ 5 U
100-41-4--~-——~—=Ethylbenzene 5 (1
1330-20~7—-—--—-=Xylene (total) 5 |u
75-25~-2%=~u—s=—<—RBromoform , 5 U
79~34-5=====-===3,1,2,2-Tetrachloroethane 5 U
TORM I VOA 1/87 Rev.
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: 42
VOLATILE METHOD BLANK SUMMARY

Lab Name: LANCASTER LABS Contract: .

Lab Code: LANCAS Case No.: __. 5AS No.: __ . SDG No.: - s
Lab File ID: >INCB1 Lab Sample ID: VBLKI15
Date Analyzed: 11/12/92 Time Analyzed: 08:43
Matrix: (soil/water) SOIL Level:(lowlmeﬁ) LOW

Instrument ID: HP0O30D46

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANATYZED
01| BEBO4 1892490 >INCO1 09:45
02| BKBO4RE 1852490 >INCO3 10:47
03| 00011 1852483 >INCO04 11:17
04| o001z 1852454 >INCO6 12:40
051 QOGOoLQ 1882492 >INCO7 14:34
06} 00008 1892566 >INCO8 15:05
07} 00005 1892567 >INCOS 15:36
08} 76001 1893113 . >INC10 16:11
09| 76004 1883118 >INC12 17:27
10| 76003 1893114 >INC13 17:58
11| 76005 1893116 >INC14 18:28
i2 :
13 |
14 |
i5
16 1
17 |
18
19
20
21
22
23
24
25
26
27
28
29
COMMENTS: : . -
page 1 of 1 g
FORM IV VOA S .. 1787 Rev..
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42094

Unspiked: ~ILD1S

1837865

Method: 508
Instrument: HPO3044

Lancaster Laboratories, Inc.
GC/MS Volatiles Matrix Spike/Spike Duplicate Recoveries

Matrix Spike: ~ILD1E

. L209AMS. | 1837886
Matrixslevel:y WL
Dilution Factor:

1.0

Spike Duplicate: ~ILD17
4209AMSD 1837867
Batch: 1921951AA

SPIXE

EE

KSD CONC  MS REC MSD REC

COMPOUND US CONC  M§ CONC _ RPD RANGE  IN SPEC
HAME - LEVEL  U6/L uest | Uest % % % LOWER-UPPER
“hloromethane 20.00  ©.00 19.05 17.55 85 88 - 1:273 YES
vinyl Chloride 20.00 0.00 14.85 %12 < A ¢ I 3 1-251 YES
Sremomethane 20,00 T 0.00  1E.54 17.88 g3 89 4 1-242 * YES
Znloroethane .20.00 .00 13,28 13,44 66 66" 0 14~230 YES
Trichloroflucromethane 20.00 0.00 2c.42 19.¢3 162 95 7 17-181 YES
Acrolein 150.00 0.00 157.42 17,88 105 o8 7 NOT . GIVEN
1,1-Dichloroethene 20,00 0.000 . 25.7% . 3.8 128 118 8 1-234 YES
Yethylene Chloride 20.00 0.00 1.6 w105 94 11 1-221 YES
Acrytonitrile 150.00 0.00 . 132.32  129.%4 g2 86 7 NOT GIVEN
1,1-Dichioroethane 20.00 0.00 21.18 9,64 106 57 ® 59-155 YES
1,2-Dichlaorcethene (total) 20.00 0.00 3.3 &1.80 116 109 & 84-156 YES
chloroform - 20.00 0.00 20.70 12.25 104 ¥1 13 51-138 YES
1,1,1-Trichloroethane 20,00 0.00 22.26 0.7 M1 104 6 52-162 YES
Tarben Tetrachloride . 20.00 0.00 . 22.18  20.26 111 101 9 70-140 YES
Serzene 20,06 5.03 -~ 2118 19.88 100 94 é 37-151 ¥
1,2-Dichloroethane 20,00 0.00 19.23 17.78 96 89 8 49-155 YES
Trichlorcethene 20.00 © 1,07 T 21.95  20.34 04 95 8 71-157 YES
1 ZaRichloropropane 20.00 0.00 w8 1801 100 90 10 1-210 YES
hloromethane 20.00 0.00°  19.3% 1756 96 88 9 35-155 YES
;‘ethyl Vinyl Ether 20.00 0.00 18.63 16.21 93 21 14 1-305 YES
cis-1,3-Dichleropropene 20.00 0.00 20.72 19.82 104 o9 ‘ 5 1-227 YES
Tolusne 20,00, .00 21.51 20.39 110 102 8 47-150 YES
zrans-1,3-Pichloropropene £8.70 0,00 £.85 &3 102 o4 8 17-183 YES
1,1.2-Trichloroethane 20.00 .00 20.46 18,43 102 93 9 52-150 YEs
Tetrachloroethene 20.00 0.00 22.54 _20.74 113 104 B 64-148 YES
Jibromochleromethane 20.00 0.00 15.26 17.29 96 B .1 53-149 YES.
Chlarobenzens 20.00 .00 22.05 1%.77 110 59 10 37-180 YES
£thylbenzene 20.00 £.co 22.63  20.95 113 105 7 37-162 YES
Xylene (total) 20,00 0,00 21.88 20.05 109 00 9 NOT GIVEN
sromeform 20.00 0.0% 19.88 18.12 99 90 S 10 . 45-149 YES
N/C = Could not calculate
.2b Chrenicle: - Ent. by
ver. by
tnalyst: - - e T Dater .
Auditor: - Date PAGE T OF 2
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L2094
Hethod:

TESSICSZIREIRAIRNRUERAERTRAES

Lancaster Laboratories, Inc.

GC/MS Volatiles Matrix Spike/Spike Duplicate Recoveries

Unspiked: ~I1L015

1837865
1308

Instrunent: HPO3046

EESSEEE

Matrix spike: “ILD18
4209aMs 1837856

Matrix/Level: WL .
Dilution Factor: 1.0

o

Spike buplicate: ~iLD17
L200AMSD 1837887
Batch: I921951AA

AR303193

CONPOURD SPIKE US CONC M5 CONC MSD CONC  MS REC MSD REC RPD - RANGE IN SPEC
KAME LEVEL UG/L uG/L ug/L % X x LOWER -UPPER
,1,2,2-Tetrachlorosthane 20.00 0.00 19.49 18.32 97 92 5 46-157 YES
=121 It R NI I I IR E R E R I R R R EE AN NN ENEEEE: -
N/C = Could not catculate
Az Chrenicle: N . Ent. by .
ver, by .
tealyst: Date: . _
Anditer: - — Date: _PAGE 2 OF 2
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le: “JLD20
t: HPO30D4TY

Lancaster Laboratories, Inc.
GC/MS Valatiles Laboratory Control Sanple Recovery

Injected: 07/13/92 at 12:41

Method: 1508

Sample: LCS - LCS Matrix/level: WL
Dilution Factor: 1.0 | _ Batch:
COMPOUND SPIKE LGS CONC LCS REC 'RANGE Cm
KAME - CLevet 7 Tuwen T % LOWER-UPPER .SPEC
Chloromethane 20.00 14.28 T 1- 273 _YES
vinyl Chloride 20.60 14,91 7% 1- 251 YES
Bromomethane - 20.00 20.15 101 Co1- 242 _YES
Chloroethane 20.00 B VAV { < 14- 230 YES
Trichlercflucromethane 20.00 17.08 %5 17- 181 YES
Acrolein 150.00 176.98 118 NOT DETERMINED
1,1-Dichlaroethene 20.00° 25.77 -0 1- 234 YES.
Methylene Chioride 20.00 - 2h .52 123 1- 224 YES
actylonitrile 150.00 '158.856 106 ‘NOT DETERMINED
1,1-Dichleroethane 20.90 21.63 108 S%- 155 YES
1,2-Dichloroethene (total) 20,00 23,07 115 S4- 156 YES
Chioroform 20,00 21.%7 106 51- 138 YES
1,1,1-Trichlorgethane 20,00 20,43 102 g2~ 162 YES
Carbon Tetrachioride 20.00 20.69 103 T4~ 140 YES
Benzene . 20.00 21.16 106 37- 151 YES
1,2-Dichloroethane 20.00 21.91 110 4%~ 155 YES
Trichioroethene 26.00 - 20.76 104 71- 187 YES
1,2-bichioropropane 20.00 20.91 104 1- 210 YES
Bromodichloromethane . 20.00 20.06 100 35- 155 YES
-Chloroethyl Vinyl Ether 20.00 18.38 92 1- 305 YES
-1,3-Dichloropropene 20,00 - 21.17 106 1- 227 YES
uene 20,00 21,37 107 47- 150 YES
trans-1,3-Dichloropropens 6.70 6.98 - 104 17- 183 YES
1,1,2-Trichloroethane 20.00 21.25 106 52- 150 YES
Tetrachloroethene 20.00 20.96 105 64~ 148 YES
Dibromochloromethane 20.00 19.27 - 53- 149 .YES
Chiorobenzene 20.00 21.06 105 37- 160 YES
Ethylbenzene 20.00 21.12 106 37- 182 YES
Xylene (total) 20.00 21.00 105 _ NOT DETERMINED
Bromoform 0000 AT 108 45- 168 YES
1,1,2,2-Tetrachloroethane 20.00 21.58 108 46- 157 YES
Lab Chronicle; - - _Ent. by
Ver, by
" Anatyst: e - ST T === Dates
Auditor: 7 - - - -‘,_,,‘D;éie,:.
PAGE 1 OF 1

AR303 (94




6A
VOLATILE ORGANICS INITIAT, CALIBRATION DATA

Lab Name: LANCASTER LABS Contract: . , , 7 .
Labk Code: LANCAS Case No.: . SAS No. . SDG No.: .
Instrument ID: HP03046 Calibration Date(s): 06/22/92 06/22/92

Matrix: (soil/water} WATER Level:(low/med) LOW Column: (pack/¢ap) CAP
uin ERF for SPCC(£) = 0.300 ({0.250 for Bromoform) Max $RSD for CCC(*) = 30.0%

LAB FLLE ID: RRF 20= >IUMI5 RRF 50= >IUMI4
RRF100= >IUMI3 RRF200= >IUMIZ2 RRF300= >IUMI1
» 2

COMPOUND RRF 20|RRF S50 |RRF100IRRF200|RRF300 REF RED
f=1 13 = i ===
Chloromethane g .764 734 .639 .628 .763 . 705 9.5#
Vinyl Chloride * ,971 .917 .789 .775 .956 .882} 10.6%
Bromomethane 1.328} 1.115 .967 L9601 1.085{ 1.093! 13.7
Chloroethane .691 . 657 .454 .413 .4941 .542} 23.0
Trichlorofluoronethane 2.021] 1.860| 1.748} 1.706| 1.915] 1.850 6.9
acrolein . 095 .084 .091 .088 .088 .081 3.5
1,1-Dichlorcethene = 1,014 1.048 . 207 874 1.058 .980} 8.6
Methylene Chloride. 1.087| 1.001 954 941} 1.054| 1.007 6.2
acrylonitrile .188 .178 .169 160 .155 .170 8.0
trans-1,2-Dichloroethene 1.116( 1.108 .995 .989¢ 1.098| 1.057 6.6
1,1~Dichlorocethane # 1.603] 1.603] 1.527| 1.4%9} 1.658| 1.578B 4.1
cis-1,2-Dichloroethene ] i1.264) 1.296f 1.090(1 1.087} 1.221f 1.194 8.0
Chloroform * 2,189 2.104}) 2.053( 2.041}) 2.093} 2.096 2.8
1,1,1-Trichloroethane 1.765] 1.675]| 1.508) 1.463) 1.622} 1.608 7.7
Carbon Tetrachloride 1.640| 1.664) 1.554] 1.514| 1.651| 1.605 4,2
Benzene .673 . 648 .563 .546 .593 . 605 S.0
1,2-Dichloroethane .301 .295 .300 .299 .276 .294 3.6
Trichloroethena L418 .385 <345 .335 .362 .371 9.4
1,2=-Dichloropropane * 261 .254 .248 . 241 .235 247 4.2%
Bromodichloromethane .507 .520 .526 .527 .498 .516 2.4
2-Chloroethyl Vinyl Ether .182 176 . 1860 1586 .153 165 7.9
cis—l,B—Dichloropropene 412 L4213 .369 . 368 +. 377 .388 5.9
Toluene . % 1L.033¢ .986 .876 .886 .932 .943 T.1%
trans-1,3-Dichloropropene .481 477 .461 .478 .475 475 1.6
1,1,2~Trichloroethane .387 .369 .391 .386 .3486 .376| 5.0
Tetrachloroethene .512 486 .421 .410 .452 .456 9.4
Dibronochloromethane . 740 .731 .797 .790 .704 .753 5.3
Chlorobenzene . 889 .831 . 845 843 .823 .846 3.0#
Ethylbenzene * 375 .350 .307 .305 .324 .332 9.0%
n+p—-Xylene .501 .504 . 409 .403 436 4501 10.9
o—Xylene 452 .%38 . 378 .363 . 369 .400}| 10.5
Bromoform .608 .598 .662 .653 . 554 .615 7.2F
1,1,2,2-Tetrachloroethane # .625 .571 .548 .515 .460 .544 | 11.3#F
== M s S T S S S R e T S T T T S T S R T T T S s s e e e, ==
1,2-Dichloroethane-d4 .305 .296 294 .291 .279 .293 3.3
Toluene~-ds 1.108| 1.055) 1.080f 1.070| 1.026] 1.068 2.8
4-Bromofiucrobenzene L772 L7010 .717 .685 .648 .705 6.4

page 1 of 1 FORM VI VOA .
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73 '
VOLATILE CONTINUING CALIBRATION CHECK

£+ T e
.ame: LANCASTER LABS S Contract: i__“ ,
Lab Code: LANCAS case Wo.: _"> . SAS No.: __ . _ SDG No.:
Instrument ID: HP03046 f.Calibration Date: 07/13/92 Time: 1732
Lab File ID: >ILDS5. . - - -Init. Calib. Date(s): 06/22/92 . ~ 06/22/92

vatrix: {(soil/water) WATER .Level:(low/med) LOW Column: (pack/cap) CAP
Min RRF50 for SPCC(#) = 0.300 (0.250 for Bromoform) Max %D for CCC(*) = 25.0%

COMPOUND _ | RRF |RRF 50§ %D
Chloromethane . .705 .534 24.2#
Vinyl Chloride = .. .2 ...,.882 .o84| -11.6%
Bromomethane ' 1.093| 1.082 1.0
Chloroethane .542 .635| -17.2
Trichlorofluoromethane 1.850| 1.84¢ .2
Acrolein ' . 091 L1004 -14.2
1,1-Dichloroethene .980 .975 .5

Methylene Chloride
Acrylonitrile .
‘|trans-1, 2-Dichloroethene
1,1~ chhloroethane

1.192) ~18.4

.212 =-24.6
1.057| 1.107 ~4.7
1.578} 1.766| -11.9

S ¥
=
O
~J O
o~

cis-1, 2-Dichloroethene 1,194 1.281f -7.3|
. Chloroform 2.0986} 2.251 -7 4%
1l,1,i-Trichloroethane 1.608}F 1.610 -,1
Carbon Tetrachlorlde . 1.605] 1.653 -3.0
Benzene .605 .736] -21.6
1,2- chhloroethane .294 .345| -17.3
Trlchloroethene ’ .371 442 =19.0
1,2-Dichloropropana * 247 .299| ~21.0%*
Bromodichloromethane . . .516| .570| -10.5
2-Chloroethyl Vinyl Ether .165 .212] -28.5
cis-1, 3-D1chloropropene .388 .4631 -19.4
Toluene T ek L9431 1.033 -0 . 6%
trans-1,3- chhloropropene +475 .516 ~8.7
1,1,2- Trlchloroathane .376 . 405 -7.7
Tetrachloroethene . ) 456 +499 -9.3
leromochloromethane .753 .810 -7.6
Chlorobenzene . # - .B46 .911 -7.7#
Ethylbenzene . % ,332 .374| -12.8%
n+p-~Xylene o ‘ - 450 .492 -9.4
o-Xylene e e , L400 459 =14.7
Bromoform T T .615 .637 ~-3.6
1,1,2,2- Tetrachloroethane # .544 .661| —-21.4¥#
1 2 chhloroethane-d4 293 .324| -10.5
Toluene-dB 1.06871 1.092 ~-2.2
4-Bromeofluocrobenzene R .705 717 -1.7
.page i_of 1 "~ " TFORM . VII voa 1/87 Rev.
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.2b Nane:

Lab Code:

SA

VOLATILE INTERNAL STANDARD AREA SUMMARY

LANCAS

LANCASTER LAES

Case No.:

.2b File ID (Standard): >ILDSS

Instrument ID: HPQO3046

fatrix: (soil/water) WATER Level: (low/med) LOW

Contract:

SAS No.:

~ SDG NQ.:

Date Analyzed:

07/13/92

Time Analyzed: 17:32

Column: (pack/cap) CAP

IS1(BCHM) IS2(DFB) IS3(CBz)
AREA # RT AREA RT AREA RT
12 HOUR STD 31678 9,37 115077 10.96 92066 15.24
UPPER LIMIT 63356 230154 184132 .
=EmEEEEEERE | EmEmET T EmEE | =maEs ——= —————— | — 3
LOWER LIMIT 15839 57538 46033
EPA SAMPLE
NO.
ol VBLKIS?7 31466 9.37 115120 10.97 63081 {1i5.24
02 UCCTB 32455 8.35 118433 |10.95 95641 |15.24
03 13a—- 32736 89.36 119713 (110.55 96727 {15.23
04 4212- 35994 9.35 128962 [10.94 106817 (15.22
05 14—~ 34676 9.35 127422 [10.95 100452 [(15.23
06 4213- 35683 '| S5.34 1299878 [10.94 105747 |15.23
o7 42094 36462 9.35 135897 110.94 105674 [15.23
08 4203AMSD 36550 9.35 136406 [10.95 107174 (15.22
09 42092MS 35523 9.34 133638 |[10.%85 103039 (15.23
10
11
12
13
14
15
16
17
18
19
20
21
22
I51 (BCM) = Bromochloromethane UPPER LIMIT = -+ 100%
ISz (DFB) = 1,4-Difluocrobenzene of internal standard ares.
I83 (CBZ) = Chlorobenzene-d5 LOWER LIMIT = - 50%

of internal

standard area.

# Column used to flag internal standard area values with an asterisk

page

1 of 1

FORM VIII VOA
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5B
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS . :
CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DrTPP)

& Name: LANCASTER LABS .. .. . . .:.. <Contract: .o
Code: LANCAS — Case No.: 37+* °SAS No.: . _ SDG No.:
Lab File ID: >U1450 ~ 777" 'DFTPP Inmjection Date: 06/12,/92
Instrument ID: HPO2861. ... - ‘....... "DFTPP Injection Time: 07:12
| ‘ % RELATIVE
m/e TON ABUNDANCE CRITERIA = C ABUNDANCE
51 | 30.0 - 60.0% of mass 196 . .~ " 46.9
68 Less than 2.0% of mass €9 ' ' - . 0.¢ { 0.0)1
69 | Mass 69 relative abundance o s 60.7 '
70 Less than 2.0% of mass 69__ . i . : .2 { .4)1
127 40.0 - 60.0% of mass 198 41.5 - o
187 Less than 1.0% of mass 198 - - , 0.0
198 Base Peak, 100% relat_lve_abundance o , 100.
193 5.0 to 9.0% of mass 198 - — 6.5
275 | 10.0 - 30.0% of mass 198 __ - - : : .21.4
365 | Greater than 1.00% of mass 158 . 2.589
441 Present, but less than masgs 443_ . . - --- 10.0
442 Greater than 40.0% of mass 198__ . : 4.7
443 17.0 - 23.0% of mass 442 , » S : 12.8 ( 19.8)2
1-Value 1s % mass 69 — ' ~3-Value is § mass £42

-

iiIS TUNE. .APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANLCARDS:

EPA i LAB LAB . DATE TIME
SAMPLE NO. SAMPLE 'ID FILE ID ANALYZED | ANALYZEID

. 01} 8STDl60 " APP1572 =~ . >U1451 | 06/12/92 07:38
02| SS8TD50 - APP1572 >U1452 | o6/12/52 08:27
03} S8STDl20 . . APP1572 : >U1453 .| o8/12/92 08:58
04| SSTD20 -~ APP1572 >U1454 06/12/92 10:45
05| SSTDBO APP1572 . >U1455. | 06/12/92 11:34
06 CL-6SRE"~ 1825576RE >F1450 06/12/92 12:58
07| 1CL7SR. . 18260786 >F1451 | 06/12/92 13:47
08| SBLKWB1626 162WAE >F1452 | 06/12/%2 | 14:35
09 162WBLCS . 162WBLCS =~ >F1453 06/12/92 15:24
10] 162WBUS 162WBUS . - - >F1454 1 06/12/92 16:13
11| 162WBMS 162WBMS >F1455 . | 06/12/92 17:02
12| 162WBMSD 162WBMSD . >F1456 .| 06/12/92 17:51
13} EQUPD 1825580 SF14%7 7} 06/12/92 18:40
14

15

16

17

18

18

.20

21

22y~

e 1 of 1 . UUTT LT LT el .
.‘g ‘ , FORM V™ 8V 1/87 Rev.
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2C - ,
WATER SEMIVOLATILE SURROGATE RECQVERY

“ab Name: LANCASTER LABS Contract: . - 7
wab Code: LANCAS Case No.: . SAS No.: . . SDG Ko.: .
EPA S1 52 S3 54 S5 S6 |OTHER [TOT]
SAMPLE NO. | (NBZ)#|(FBP)#| (TPH)#| (PHL)#| (2FP)#| (TBP)# OUT
01 SBLKWEL1706 68 65 72 30 - 44 71 0
02 170WELCS 74 69 76 31 45 73 0
02 DALF2 &5 62 68 28 41 70 0
04 D4LF2MS 75 74 78 30 43 72 0
05 D4LF2MSD T4 72 76 31 44 76 0
06 D21F1 62 61 70 28 42 72 o
07 31685 - 65 65 81 28 41 68 0
08 D5LF3 57 57 65 22 32 48 - 0
0% 61885 65 63 78 28 42 64 0
10 D7PW1 68 66 " 78 31 45 75 0
11 81285 63 62 72 28 40 68 0
12 DIN51 66 68 82 27 39 69 0
13| . D1OFB 65 €5 74 28 41 67 0
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
QC LIMITS

S1 (NBZ) = Nitrobenzene-ds (35-114)

82 (FBP) = 2-Fluorobiphenyl (43-116)

83 (TPH) = Terphenyl-dl4 (33-141)

54 (PHL) = Phenol-dé (10-94)

S5 (2FP) = 2-Fluorophenol - {21-100)

S§6 (TBP} = 2,4,6-Tribromophencl. {(10-123)

§ Column to be used to flag recovery values
* Values outside of contract regquired QC limits

D Surrogates diluted out
——— 1/87 Rev. .

AR303199
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R : T N , EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET '

.

_ _ SBLKLA1709
Tab Name: LANCASTER ILARS - Contract: .
‘:Dde: LANCAS Case .No.: =Fr - SASFNoi: . SDG No.: .
Matrix: (soll/water) SOIT ™ ...° .. " Lab Sample ID: SBLKLA170
Sample wt/vol: = 30 (g/mL) G : " Lab File ID: >I6950.
Level: (low/med) = LOWw , , Date Received:
% Moisture: not dec. _. .. dec. . --_....-..-;Date Extracted: 06/18/92
Extraction: (SepF/Cont/Sonc) SONC . Date"aAnalyzed: 06/22/92
GPC Cleanup:  (¥Y/N) Y PH: . _Dbilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. ) COMPQUND (ug/L or ug/Kg} UG/KG Q
62-75-9—~-—————- N-NltrosodlmethyTamlne L 330 3]
109-06- 8~——-—-- 2~Picoline , . 330 U
108-85-2———=~- ~ Phenol ..~ S 330 U
62-53-3——w——- —-—Anlllne R . 330 U
111 -44-4——rm=—= bis(2- Chloroethyl)ether . 330 u
95-57~B=wem————— 2-Cchlorophenol 330 U
541-73-}--———--="1,3-Dichlorobenzene . . 330 U
106=46~7-=====~= 1 4-Dichlorobenzene L 330 U
95-50-1=<=-=====:1,2-Dichlorobenzene 330 U
. 108-60- l——'-—-——--—bis(2 Chlor01sopropyl)ether , 330 U
621-64-~7——--==="N-Nitroso- dl—n-propylamlne 330 U
67-72-1=wcmm=mn "Hexachloroethane - - B . 330 U
98~95-3=~==~—==- "Hit¥obenzene - I 330 [8)
78—59—1—~—:—~:::ISOPhorqne . , - 330 U
8B-75=-B-—re—a—- E—Nltrophenol 330 U
105-67=9~——==! -2 ,4-Dimethylphenol 330 . U
111-%91- 1m--—————bls(2 Chloroethoxy)methane., . 330 U
120-83~2—wr———-2; 4= chhlorophenol .y - 330 U
120-82-1----———1,2,4-Trichlorsbenzene N 330 U
91-20-3-—=~———- Naphthalene . ] . 330 . U
87-68-3-———~—~ ~— Hexachlorobutadiene , c 330 U,
59-50=Twemmm——— -4-Chloro-3- methylphenoI 330 U
T7-47- 4—————————Hexachlorocyclopentadlene 330 U
88-06-2-——--——-=-2,4,6~Trichlorophenol . 330 [§]
91-58-7~-————~~ -Af*chloronaphthalene . : 330 U
131-11-3-~~—=~--.Dimethylphthalate_ .. ~ ~~ — 330 | U
208-96-8—-—————= Acenaphthylene T 330 U
606-20-2~--=====:2,6=Dinitrotoluene D e 330 U
99-09~2-—————=—3-Nitroaniline = R . 3307 U
83-32-9-—-—-=S+— Acénaphthéne - o 330 U
51-28-5======~=-2 4-Dinitrophenocl . - 830 U
FORM I sV-1. .. ... . . . 1/87 Rev.
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iC

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

" EPA SAMPLE NO.

SBLKLA1709
ab Name: LANCASTER LABS Contract:- )
ab Code: LANCAS Case Ho.: .. . SAS No.: . .. 8DG No.: __
vatrix: (secil/water) SCIL Lab Sample ID: SBLKLAl70
jample wt/vol: 30 {g/mL) G Lab File ID: >I6950
Level: {(low/med) LOW Date Received:
¢ Moisture: not dec. . dec. . Date Extracted: 06/18/92
Extraction: (SepF/Cont/Sonc) SOKC ‘Date Analyzed: 06/22/92
3PC Cleanup: (Y/H)y Y PH: 'Dilution Factor: 1.0
CONCENTRATICN UNITS: )
CAS NoO. COMPOUND (ug/L or ug/Kg) UG/KG - Q
100~02=T7——=—=——— 4-Nitrophenol 830 U
121-14-2—==———— 2,4-Dinitrotoluene 330 U
B4~BH=2——m—m——e Diethylphthalate 330 a
7005-72=3~—mm~—= 4=Chlorophenyl-phenylether 330 U
86=73=Tvwmmmmn Fludrene 330 U
100-01~6==—~—=— 4-Nitroanililne 330 u
534-52-]1~————mn 4,6-Dinitro-2-methylphenol 830 3]
86-30-6~——————— N-Nitrosodiphenylamine (1)__ 330 U
122~66=7=———=—=-— 1,2-Diphenylhydrazine 330 U
101-35-3—~————— 4-Bromophenyl-phenylether 330 U
118-74-1——————-— Hexachlorobenzene 330 U
87-86=5~r———m—m— Pentachlorophenol 1700 U
85-01-8—-———- ——— Phenanthrene 330 U
120-12-F———=~—— anthracene 330 U
84~74-2—~==——— Di-n-butylphthalate '330 U
206~44-0---=-==— Fluoranthene_ 330 U
82~B7-5———————m Benzidine 3300 U
129-00-0-~————— .Pyrene 330 U
85-68~7~——--———- Butylbenzylphthalate 330 U
91-94-1l-m————m—n 3,3’=-Dichlorobenzidine 670 U
56-55-3~——————— Benzo({a)anthracene T 330 U
218=01=0———r- = Chrysene 330 U
117-81-7————=— bws(2—Ethylhexyl)phthalate 330 U
117-84-0-—————— Di-n—~octylphthalate L 330 U
205-99=-2———~—— — Benzo(bk) flucranthene 330 U
207-08-8—=—m——n Benzo (k) fluoranthene 330 U
50-32-8-=~-———— Benzo(a)pyrene 330 U
193-39~5—-—————— Indeno(l,2,3-cd)pyrene 330 U
53-70-3=~—mmu——— Dikenz(a,h)anthracene 33p U
191~24-2~~————— Benzo(g,h,1)perylene 330 U
(1) - Cannot be separated from Diphenylamine
FORM I SV-2 1/87 Rev.
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4B : EPA SAMPLE NO.

SEMIVOLATILE METHOD BLANK SUMMARY ‘ .
Tab Name: LANCASTER LABS .=. Contract: |- .
. Code: LANCAS  Case No.i . SAS No.: __ .  SDG No.: . o
Lab File ID: " 7. T - Lab sample 1D: |
Instrument ID: o Date Extracted:
Matrix: (soil/water) ' ' ' Date Analyzed:
Level:(low/med)  ~ T T mime Analyzed o

THIS METHOD BLANK APPLIES.TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB IAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
_________ et —b—g 44 -§ -4 5 &5}
01
02
03
04
05
COMMENTS : LT e e B ! .
page 1 of 1 . . een et
: FORM IV SV 3/90
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SOIL  SEMIVCLATILE MATRIX SPIKE/HATRIX SPIRE DUPLICATE SAMPLE RECOVERY

Labh Wame: LAKCASTER LA&S Lab Code: LANCAS - . lnstrument: KPO3301
§wBLL WETHCD B270 : SPIXE LEVEL: 100 UG/HL . .. ANT USED:_ 30.0

SivFlE SPIXE LEVEL: 3745.UG/KG- % HOISTURE _ 11.' DILUTICN: 1

US SaMPLEr 010(- 1836243 M5 SAMPLE: Q10f-H5 ' j83£243 . MSD SAMFLE: Q101-MSD 1834243
CONPIUND HAME T ., US LONC  HS CORC  ~ M3D CONC  H$ REC  MsD REC  ®eD RANGE 1N SPEC
UG/XG UG/KG T UG/XG % % CR LOWER -UPPER

K-kitresodimethylamine 0.00  3166.B9  3166.50 84 g4 .01 29.3-100.5 ¥zs
Fhe~si o, o _.0.00 3294.27 3340.31 83 44 -1.3%9 5.0-112.6 YES
bisiZ-Chloroethyllether 0.00 3095.69 37T 83 &3 -2.55 12.0-138.0 YES
2-Crlorophenol 0.00 3354.81 3452.60 20 92 -2.81 23,0-134.0 YES
1,3-2ichlerobenzens 0.00 3125.88 3255.49 a3 87 -i.07 1.8-172.0 Yzs
1,4-2ichlorobenzene N v - 3127.83 3215.%3 . B4 5] -2.78 20.0-124.0 YES_.
1,2-2ichlorobanzens 0.CC 2953 .44 3103.79 79 a3 =463 32,0-12%.0 YES
bis(2-Chloraisepropyllether 0.00 3380.23 376,61 S0 3 -2.84 356,0-166.0 3
K-Nitreso-di-n-propylamine 0.00 3457.82 3466.80 g2 g2 +.25 1.0-230.0 YES
Fexazhlorcathane - 0.00 3069.69 3143.37 82 . 4 -2.37 40.0-113.0 YES
Kiirshenzene . 0.00 ... 3126.50 324%9.55 . 83 &7 ~3.85 I5.0-180.0 . ¥&£s
Isephorone 0.00 2437.80 3431.53 92 g2 .18 21.6-794.0 YES
2-Nitrcphencl 0.00 3892.37 3757.45 164 100 3,47 29.0-182.0 YES
2,4-vimethylphenal 0.00 . -34536.81 304774 92 $2 .26 32.0-119.0  YES
tiztZ-Chloroethoxy)mathanse 0.00 2407 .48 2518,37 70 T 70 BN A4 33.0-184.0 YE$
2,4-0ichlorophenoi ' 0.00 3343.%6 327219 a9 BY 2.6 39.0-135.0 YZ§
1,2,4-Trichlorcoenzense 0.00 3062.25 3144.28 gz -1 . v2.64 44.0-1462.C YZS
Kzphthalene . .0.00 3311.88 3370.45 28 %0 -1.73 21.0-133.0 YES
Eexzzhlorobutadiens .00 3281.52 3225.15 88 &6 1.70 24.0-1146.0 YES
4-Chloro-3-methylphencl 0.00 3384.94 3436.92 0 $7 92 -1.32 22.0-147.0 YES
Hexazhlorecyclopentadiens  0.00 1197.71 855.97 32 24 258.71 1.0-100.0 YES
2,4,6-Trichlorophencl 0.00 3688.74 3493.14 €8 93 5.45 37.0-144.0 YES
2-Chlzronsphthalene G.060 3398.26 3331.8¢9 g ge 1.97 60,0-118.0 YES
bimeshylshthalaze .00 3521.36 349314 124 °3 R .80 1.0-112.C YES
fcenzohithylene 0.cC 3379.58 3349.67 o0 gy &9 33.0-145.0 YES
2,6-Dinitrotoluene D.00 3466.49 IL5L.8L g2 . %2 .34 £0.0-138.0 h £33
hcenaphthene ST <o 00D 334826 0 356936 0 95 TRy -.5% 4T.0-145.90 Yss °
2,4-Dinitrephencl 0.00 236485 1513.32 63 40 43.91 1.0-171.0 YES
L-Yitrephenal 0.00 I517.5% 3973.25 94 83 10,29 1.0-132.0 YES
2,4-Dinitrotoluene '. 0.00 3680.27 3608.50 . 98 95 1.7 39.0-13%.0 YES
Die:hylphthaia:e . . 0.00 3249.98 2931.05 87 78 10.32 1.0-114.0 YES
4-Chlorophenyl-phenylether 0.00 2768.33 28%1. 1 74 i -L.36 ~ 25.0-158.0 YES
Fluorene L 0.00 3277.18 3309.95 . B8, - 88 .59 '5%.0-121.0 YES
L,&-Dinitro-2-methyiphenol 0.00 2551.43 1828.74 - 49 33.00 1.0-181.0 YES
N-Kizrosodiphenylamine 0.60 3511.64 3234.57 84 &6 8.21 37.8-147.0 YES
1,2-iphenylhydrazine 0.00 3249.70 3322.12 a7 8? -2.20 25.7-124.9 YES
4-3romephenyl-phenylether 0.00 3493.55 3316.09 93 T %4 -.59 53.6-127.0 YES
Kexachlorobenzene . . D00, . 3J328.39 ° 3359.43 By %0 -1.29 1.0-152.0 YES

Fentachlorophenc! : 0.00 | 2743.89 . 2282.51 __ .73 &0 19.23 14.0-176.0 TES

| - AR303203




S0IL SEMIVOLATILE HATRI

Lab Mame: LANCASTER LABS

SW3L5 KETHOO 8270

SAMFLE SPIKE LEVEL: ITA5 UGG

X SPIKE/HATRIX SPIKE DUPLICATZ SAMPLE RECOVERY

" Lab Code: LARCAS instrument: HPOI3OM
SPIKE LEVEL: 100 UG/HL ARY USED: 30.0

¥ MOISTURE 1%, OllUTioN: 1

US SAMPLE: 0101- 1836245 HS SAHPLE: 0101-MS 1834265 . MSD SAMPLE: Q101-HSD 1836245
COHPOUND MAME us codc HE LONC K5l COMC W% REC HSD REC RPO RANGE IN SPEC

UG/XG UG/XE UG/XG X x % LOWER-UPPER
Phensnthrene 0.00 3524.57 3770.24 94 101 -6.76  54.0-120.0 YES
Anthratene 0.0 3079.03 3079.03 82 B2 -.00  27.0-133.0 YES
Di-n-butylphthalate 0.00 3218.05 329888 86 28 -2.48 1.0-118.0 YES
fluoranthene 0.00 3280.20 3369.92 83 %0 «2.70  26.0-137.0 YES
Senzidine 0.00 BOB1.62 12650.0 48 &8 -33.92 1.0-101.8 YES
Fyrene 0.00 3924.64 4074.19 105 109 -3.74 - 52.0-115.0 YES
sutylbenzylphthalate 0.00 3370.03 3416,35 90 91 -1.37 1.0-152,0 YES
3,3/-Dichlorobenzidine 0.00 2083.09 2435.33 3 65 -15.59 1.0-262.0 YES
Benzota)anthracene 0.00 3660.35 3836.40 2] 102 -4.70  33.0-143.0 YES
Chrysene 0.00 3649.47 3433.50 97 97 b 17.0-168.0 YES
Bistz-Ethylhexyl)phthalate 117.90 3355.54 3598.74 8BS 93 -7.24 B.0-158.0 YES
Di~-n-oetylphthalate 8.00 3305.75 3494.29 LL] 93 -5.55 4.0-146.0 YES
Bento{b) flucranthene 0.00 3152.80 3365.10 84 90 -6.20 24.0-159.0 YES
Sengotk)fluoranthens 0.00 3652.84 3671.10 98 ] -.50  11.0-163.0 YES
Eenzola)pyrens 0.00 3723.19 3871.58 99 103 -3.91 17.0-163.0 YES
Indens(1,2,3-cd)pyrent 0.00 4215.66 4304.08 112 115 -2.08 1.0-171.0 YES
bibenz{a,hanthracene 0.00 £015.16 4120.64 107 110 -2.5¢9 1.0-227.0 YES
Senzol{g,h, Taperylene 0.00 3750.23 4019.39 100 W7 -5.93 1.0-219.0 YES
COMMENTS:

AR30320L




. _LAB CODE: LARCAS .

ERHE: LANCASTER LABS
13 ETHOO 8270 . SPIKE LEVEL: 100 UG/L

i
1

SOTL SEMIVOLATILE OUALITY CONTROL REFERENCE SAMPLE

RECOVERY

- INSTRUMEKT: RPO33O1

LES SAMPLE ND: 184LALCS  iBALALES - . - e . - — N
COMPOUND NAHE CREF CORC  'OCREF'REC  RANGE _ _ M SPEC ‘
) uesL x LOVER-UPFER
K-Nitrosodimethylamine 81.74 az 29.3- 100.5 _YES
Phenol 85.47 85 5.0- $12.0 YES
bis{Z-Chloroethylether Bi.91 Bl 12.0- 158.0 YES
2-Chiorophenol 87.16 87 23.0- 134.0 YES
1,3-Dichlorobenzene 81.82 82 1.0- 172.0 YES
1,4-Dichlorobenzene .80.9% 81 - 20.0- 124.0 YES
1,2-Bichlorobenzens 79.40 79 32.0- 129.0 YES
bis{2-Chloroisopropyl }ether 88.50 Ba 38.0- 166.0 YES
N-Nitrose-di-n-propylamine 88.15 88 -1.0- 230.0 YES
Hexachloroethane 81.81 B2 40.0- 113.0 YES
Hitrobenzene 84 .48 14 35.0- i80.0 YES
Isophorone $6.20 o0 21.0- 1956.0 YES
2-Hitrophenol 100.43 106 2%.0- 182.0 YES
2,4-Dimethylphenol 83.05 83 32.0- 119.0 YES
bis(2-Chloroethoxy)methane . &8.32 &8 33.0- 184.0 YES
2,4-Dichlarophenol 83.75 84 I9.0- 135.0 YES -
1,2,4-Trichlorobenzene 81.01 81 44.0- 142.0 YES
Naphthalene 85.70 86 21.6- 133.0 YES
Hezachlorobutadiene 85.%7 86 24.0- 116.0 . YES
o-3-methylphensl B85.04. BA. . 22.0- 147.0 YES
orocyclopentadiens 88.71 a¢ 1.0~ 100.0 YES
2,4,6-Trichlorophenol 89.39 B9 37.0- 144.0 YES
2-Chlorensphthatene 84.52 84 60.0- 118.0 YES
Dimethylphthalate 87.31 87 T 1.0~ 112.0 YES
Acenaphthylene 84.89 25 - 33.0- 145.0 YES
2,6Dinitrototuens ‘87.03 87 " 50.0- 158.0 YES i
Acenaphthene 90.35 90 47.0- 145.0 YES
2,4-Dinitrophenol 94.31 9% 1.0- 191.0 YES
4-Nitrophenol 84.96 &7 1.0- 132.0 YES
2,4-Dinftrotoluene $1.51 92 39.0- 139.0 YES
Diethylphthalate 80.65 . 81 1.0- 114.0 YES
4-Chlorophenyl-phenylether 70.89 7 25.0- 158.0 YES
Fluorene B1.22 81 59.0- 121.0 YES
4,6-binitro-2-methylphenal . 99.75 100. . 1.0- 181.0 ' YES )
N-Hitrosodiphenylamine B8.GS5. ‘88 37.8- 147.0 YES
1,2-Diphenylhydrazine 86.08 86 25.7 124.9 YES
4-Bromophenyl -phenylether 89.22 . B89 3.0 127.0 YES
Hexachlorobenzene 85.99 " 1.0- 152.0 YES
Pentachlorophenot 80.55 .80 L D- 17500 YES
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SOIL SEHIVOLATILE QUALITY CONTROL REFERENCE SAMPLE RECOVERY

LAB KAME: LAKCASTER LABS LAE CODE: LANCAS ' INSTRUMENT: HPO3301
SU8LS METHOO 8270 SPIKE LEVEL: 100 UG/L

LCS SAMPLE NO: 1BALALCS 184LALCS

COMPOING HAKE QCREF CONC QCREF REC RAKGE ’ IN SPEC

uG/L % LOWER~UPPER ‘
Pheranthrent 88.20 88 54,0+ 120.0 YES
Anthrecens 81.71 82 27.0- 133.0 YES
Di-n-butylphthatate 86.08 86 1.0- 118.0 YES
fluoranthene 86.63 87 26.0- 137.0 YES
Benzidine 258.5¢ &2 1.0- 101.58 YES
Pyrene $6.38 G& £2.0- 115.0 YES
Eutylbenzylphthalate BS .74 86 © o 4.6- 152.0 YES
3,3'-Dichlorcbentidine 42.09 42 1.0- 262.0 YES
Eenzci{a)anthracene 88.85 a7 33.0- 143.0 YES
Chrysene 90.05 90 17.0- 168.0 YES
bis{2-Ethylhexyl)phthalate 87.45 BR 8.0- 158.0 YES
Di-n-ectylphthalate 83.64 14 4.0- 146.0 YES
Benzolb) fluorsnthene 72.13 72 24.0- 159.0 YES
Benzolk}fluoranthene o712 o7 11.0- 183.0 YES
genzofa)pyrene 92.44 g2 17.0- 1463.0 YES
Indena(l,2,3-cdipyrene 115,16 115 1.0- 171.% YES
Dibenzl{e, h)anthracene 104.34 104 1.0- 227.0 YES
Benzofg,h, idperylene 104,26 104 1.6- 219.0 YES
COMMERTS:

AR303206




' 88
SEMIVOLATILE INTERNAI STANDARD AREA SUMMARY .

Mame: LANCASTER LABS - -ww— - Contract:
ode: IANCAS Case No.: . _ SAS Na.: SDG No.:
Lab File ID.(Standard): >U1702 Date Analyzed: 06/15/92
Instrument ID: HPO2861 - Time Analyzed: 07:03 °
IS1(DCB) ISz (NPT) | 153 (ANT) i
AREA # RT AREA % RT . AREA # RT
12.HOUﬁ sSTD 23030 8.57 98150 12.27 57525 17.70
UPPER LIMIT 46060 196300 115050
LOWER LIMIT 11515 49075 28763
EPa SAMPLE"
NO.
0Ll! 45586 24672 8.56 $9296 12.25 59784 17.69
021 43588 24154 8.56 96319 i2.286 57794 17.69
03| 45589 25470 8.56 102266 12.26 60535 17.68
041 453590 24262 8.55 96444 12.25 57609 17.69
05| 45591 23391 8.56 83705 12.25 56056 17.69
06| 45592 . 24525 8.56 96816 12.25 57205 17.68
/| SBLKWE1706 23606 8.56 94750 12.25 57234 17.69
170WELCS 24132 8.56 96206 12.28 57908 17.70
9| D4ALF2 24509 B.56 270890 12.26 58661 17.70
10| D4LF2MS 25182 8.57 102457 12.28 59352 17.70
11} D4LF2MSD 24377 8.57 98374 12.28 57651 17.72
12} D2LF1l 23925 . 8.57 94391 12.26 57152 17.68
13
14
15
16
17
18
19
20
21
22
I51 (DCB) = 1,4-Dichlorcbenzene-d4 UPPER LIMIT = + 100%
IS2 (NPT) = Naphthalene-d8 - - of internal standard area.
. IS3 (ANT) = Acenaphthene-dio ' . "LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard aréa values with an asterisk

page 1 of 17

FORM VIIT SV=-1

1/87 Rev.

. AR303207




8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: LANCASTER LABS Contract: _ . _
Lab Code: LANCAS Case Ho.: . SAS No.: __ . . SDG No.: .
Lab File ID (Standaxrd): >Ul702 bate Analyzed: 06/19/92
Instrument ID: HP02861 Time Analyzed: 07:03
1S4 (PON) I55 (CRY) IS6 (PRY)
AREA & RT AREA F RT AREA ¢ RT
12 HOUR STD 94913 22.286 45470 30.54 22917 34.71
UPPER LIMIT 189826 S0%40 45834
o =|= = = = = = = = ===
LOWER LIMIT 47457 22735 11459
= S N R e SR e === = | o | e —_— | m—————
EPA SAMPLE
NO.
== = = —— — —_—— = — —— | rrme————
01| 45586 03228 22.24 35881 30.55 21301 34.72
02| 45588 85844 22.24 39309 30.54 28105 34.71
03| 455885 893886 22.24 38502 30.54 22340 34.72
04| 43590 30580 22.23 34712 30.53 21036 34.71
0B| 45321 88441 22.24 33784 30.53 20133 34.71
06| 45592 87212 22.23 34405 30.54 18093 34.71
07| SBLKWEL706 20741 22.24 39826 30.E5 25317 34.71
08; 17O0WELCS S4491 22.26 £5373 30.5%5 27570 34.71
08| D4LF2 ‘ 94980 22.24 3¢878 30.55 23810 34.7%
10| D4LF2MS 893988 22.27 42812 30.56 24431 34.72
11] DALF2MSD 94170 22.27 46417 30.57 26865 | 34.73
12 Dz2LFA 83204 22.24 408459 30.55 26079 34.72
13
14
15
16
17
18
19
20
21
22
IS4 (PHN) = Phenanthrene-d4dlo 'UPPER LIMIT = + 100%
IS5 (CRY) = Chrysene-dl2 - of internal standard area.
IS6 (PRY) = Perylene-dl2 LOWER LIMIT = = 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

page 1 of 1
FORM VIII SV-2 1/87 Rev.

AR303208




Initiat Calibration Data’

ESL Compounds
1
Case Ho: ' " Instrument iD §§D3301
- ETE N A B B e TR e e re—— . - ‘4*';-"*‘ --------- -
Contractor: LANCASTER LABS Calibration Date: OTIOLIPZ
.ract No: L el s . .Dn Lz I
Kinimm RF far $oCC is 0.05 Hax:nLnlz RSD for CCC is 30.0%

Laboratory ID: »W7203 . >W7205 »W7204 »>W7202 »>W7201

RF RF RF . REP RF o _

Compound 7 20.00° 50.00 80.00 120.00 160.00  RRT RF % 850 €L spee
¥-Mitrosodimethylamine 79215 .B2554 LB5326° .BS241  .80014 .a;s 82670 3.768
2-Picoline 1.35951 1.42977 1.5790% 1.49935 1.47079¢  .571 5.44370  4.535
Phenal 1.82504 1.71783 1.67268 1.64775 1.57239 913 1.68714 5.535 *. Ay
sniline 2.25733 2.90556 2.23331 2.20993 2.08297  .921 219382  2.8%5 vty =G
Bis{2-Chleroethyl jether 1.56329 1.43752 1.43071 1.43945 1.3723t 937 1.64865 4,820 -
2-Chlorephenct . 1.46264 1.38858 1,37290 1.36104 1.29364 948 137576  4.404
1,3-pDichlorcbenzene 1.63905 1.45558 1.34515 1.36450 1.30204 .986 1.42532  9.220
1,4-Dichlorabenzene - 1.67988 1.46693 1.35451 1.34371 1.26978  1.004 1.42496 11.054 =
1,2-Dichlorabenzene 1.88317 1.52105 1.43128 1.39254 1.34090  1.041 1,4737% 9.112
bis(2-Chleraisopropyllether  4.50053 4 68677 4,67513 4.58089 4.48439 1,068 4.57754  2.320
N-¥itroso-di-n-propylamine 1.48989 1,51378 1.49665 1.47022 1.45112  1.104 1.48393 1618 »»
Hexachloroethane . . B9850  .844677 80421 .80198 .7851¢ 1.i26 82773 5.506
2-Fluoraphensl , C1.24298 1.24730 1.21432 1.19973 1.11904  L&57 1.20467  4.300
Phenol-ds | 1.85609 1.81422 1.79029 1.79168 1.66119  .909 1.7B28% 4£.092
Nitrobenzene S L211B6 L1996 L 19299 .18814 17833 LB84 .19L09  6.447
Isepherone . . .. JP9067  LS4687 95230 93721 91919 .11 .94825 2,777
2-Kitrophenol .22090 (23546 23247 22523 (21463  .§2% .22514 4.218 =
2,4-Dimethylphenol L1340 LADL59 L3DTBL L39T9L (37792 .§32 .3IOB3T 3,282

-Chiercethoxyimethane 65025 .5965% 57808 .55937 .54178 L9583 .58%21 7.131

ichterephencl .36382 (33154 (31809 30781 .29925 .97 32010 5.596 *
V.2, 4-Trichlorcbenzene ©.38930 35400 32515 (3iTal (29643 .989  .33648. 10.6%4
Haphthalena . S . 1.12051 98904 LB7731 [B7BLY 83424 1.005 .93190 12.769
Hexachiorobutadiene T L20854  L19T0S /19089 L1749 L16543 1,028 .18593  8.8%8 ¥
4-Chlore-3-methylphencl -30730 .29278 .2B263 .27501 .27113  1.110 (28573 5.114 *
Nitrobenzene-dS T 59351 5190 51836 LaveTi Lev1a3  L8s0 (50282 3842
Hexachlorocyelopentadiena L20627 (32896 32458 30685 (30622 .BSS  .2PL1T  17.443 LA
2,4,6-Trichleraphencl 42036 (43848 41784 (39389 ,3I9TER LBBS 41369 4.384 ¢
2-chloronaphthalene 1.26268 1.17370 1,05965 1.02438 .$4311  .917 1.05270 11.539

' Dimethylpnthatate | 1.60010 1.58057 1.45083 1.42663 1.27337 950 1.47030 BIT44

Acena;:hthylene 2.12120 1.94575 1.78450 1.73436 1.59293  .97% 1.8357% 17.079

RP - Response Factor (Subscript is amount {n MG/L)

RAT - Average Relstive Retention Time (RT Std/RT tstd)
Y

RF - Averege Response Factor
XRSD - Percent Relative Standard Deviation

Cre - ‘Calibration Check Compounds (*) ~SPCC - System Performance Check Cofpounds (**3

Form VI  Page 1 of 3

. RR303209




Initisl Calibration Deta

Case Ho:

--------------------

Contractor: LANCASTER LABS

---------- .

Tontract No:

----------------

Hintmm RF for SPCC 15 0.05

S

HSL Corpounds

 Maximm % RSO for CCC

Laboratory 1Dz »>W7203 >W7205 »U7204 »w7el2
RF 43 43 | &
Compaund 20.00 50.00 20.00 123.0C
3-pitreaniline LIT3ES O LL4BIIT LLETIE  L&4DLS
igenaphthene 1.32222 1.17549 1.0&6856 1.02033
Z,4-0inftrophenal LI5BYS 22404 L23T3T  .2268)
L-Ritrophenal L13029 19084 L19esT 17724
z,4-Dinftrotoluene .38226 40717 39080 .379%
Z,4-bDinitrotoluene JSL041 L56621 LA LLAXCT
Diethylphzhalate 197194 1.BL260 1.42294 1.%006
&=Chlorophenyl-phenylether JB2642  LABTTY LLLEY1 3¥5aT
Fluorene 1.32656% 1.02768 .BOs%S . BSTL
L=Ritreaniline 32227 45515 Ll Lozt
2-Fluerobiphenyt 1.33740 1.20670 1.06727 1.03L07
2,4,6-Tribromophencl L27263 31503 30419 L280%
L, 4-Dinitro-2-methylphenol JI5465  LIEBLL L1639 14289
y~Hitrosodiphenylamine 54129 JB0230  LATILL L 4k422
1,2-Diphenylhydrazine 1.39834 1.33712 1.24190 3.37339
L+Bromophenyl-phenylether L21820 19999 LIR35S L1A8s)
Kexachlorobenzens 232181 29905 (28912 L 25W&5
Fentachlorophenol LIATIT L177A3 172V 18215
Thenanthrene 1.17905 1.02582 .91a07 .aatHy
Anthracene 1.18798 1.06212 .93990 .9008-
Si=nburylphthalare 2.09753 1.84120 1.61057 1.5T7147
Flusranthene 1.25600 1.13706 1.0238% .9582%5
Terphenyl-dis 1.25358% 1.0BL3L  99SES  .§2%43
senzidine L554L5 LE5906  (AZLSS 51T
Fvrane 2.01688 1.73171 1.465577 1.56641
3utylbanzyiphthalate 1.39835 1.22385 1.18583 1.11673
3,3 -Dichlorobenzidine JSTU2F LA9354 L8936 L&60%32
senzo{a)anthracene 1.12577 1.08713 1.0554% 976487
sis{2-Ethylhexyl)phthalate 1.99554 1,55638 1.37333 1.31944
chrysens 1.20220 1.14718 110979 1.02570

AR AR AR U SR ——— - - -

Response Factor (Subscript is amount in MG/L)

Average Relative Retention TimeAW(RT STd/RT Istd)

R

ART

E; Average Response Factor

WD Percent Relative Standard Deviation
[awy

is 30.0%

7201
RF
160.00

RRT

RF % RSD CCC SPLC

e Emmm . e R AW B EeEem A

42082
.93873
L21763
15701
36003
L1782

1.42316
35449
78505
35447
96285
25455
.16180
JALLST

1.16263
17047
.26090
L6479
.B3527
87522

1.482388
.53051
93559
.53230

1.35634

1.11323
43119
95318

1.23819

1.03118

995
1.006
1.0%0
1.018

969
1.030
1.067
1.083
1.084
1,087

898
1.119

LB

.B59

504

Shi

.952

975
1.003
1.010
1.071
1.151

901

JB79

.B88

948

995

L3659 9.662
1.10466 13,4627 *
.21292 14,562 "
L7041 15.918 s
38392 L.4T0
L9766 11,671
1.69026 12.838
43284 23.727
07934 24.733
39550 14.355
1.12162  13.350
.28555 8.526
.16304 3,359
L4LB156  B.4BS *
1.26267 B.150
L8777 10.789
.28210 %.685
L6372 B.SO7 *
57893 12.876
99321 13.126
1.72073  14.455
1.06313 12.514 *
1.03941 13.133
57661 10.842
1.70B0% 10.973
$.20770  9.543
L3834 12,311
1.039264  7.074
1.49658 20.208
1.10601  &.773

Calibration Check Compounds {*) SPCC - System Performance Check Compounds (**)

Foerm Vi Page 2 of 3

AR303210

{Conc=40.0,50.0,80.0,120,
{Conc=40.0,50.0,80.0,120.

(Zonc=40.0,50.0,80.0,120. .

(Conc=40.0,50.0,80.0,%20.

{Conc=100.0,200.0,306.0,4 -




Inftial Calibration Data

HSL Compounds
Case No: Instrument_iD: HPOIIM
Contractor: LANCASTER LAZS B Calibration Date: 07/04/%2

C e mA R P AR E e ——— g . N R e ke e
ract No: E R A S S s e B - R
h . i e . P e e e e e e e e s

Minimm RF for SPCC is O.05 Maximum % RSO for €CC is 30.0%

Laboratory 1D: >W7203  »>W7205 »u72504  »u7202 " »u7201

RF RF 2F BF RF — g :

Compound 20.00  50.00 BG.D0 120.00. 180.00  RRY RF % RSD CCC SPCC
Di-p-octylphthalase  4.3475B 3.67297 3.3869% 3.54507 3.00263 L9091 3.67100 10.780 *
Benzo(b)fluoranthene 1.22924 1.25774 1,25%27 1.35753 1.25857 JP49 1.27246  3.85T
Benzolk)fluoranthene 1.28394 1.21770 136670 1.21855 1.34036 . .953 1.20393 L_ATS
Benzo(a)pyrene 1.05205 1.1Q99¢ 1.11644 156005 1.09115 -993 1.10674  3.8678 *
Indeno(1,2,3-cdipyrens L76536 (73464 LTIRIS EirOS 78321 1,150 .7E033  3.064
Dibenz(a,h)anthracene . . 69699 .74L96 .7SST2 7RIl 74132 1.196 .7L523 4,238
Benzo(g,h, idperyleme . . 78372 82984 . 2ini2 msi6d 83911 1,251  .3238% 3,183
RF - Response Factor (Sub'script is amount in MG/L3
RRT - Aversge Relative Retention Time (RT Std/RT Istd) )
RF - Average Responsé Factor .. _ .. __ - ... o —
%R0 - Percent Relative Standard Deviation B
CCC . - Calibration Check Corpolnds ()  SPCC < | System Performance Check Conpounds (*0)

fForm ¥1  Page 3 of 3

... BR30321}




Continuing Calibration Check e Lol . L
B5L Compounds '
Case Hot . . ... - Lalibration Date: 07/04/92 .
Contractor: LANCASTER LABS : Time: 13:32 B
act No: ‘ e . .kaboratory 10: w7205 o
Irstrument 1D: HPO3301 . Initisl calibration Date: Q7/04792 )
Minimm RF for SPCC is 0.05  Maximum X Diff for coc is 30.0%
Compound . RF RF _ #Diff ccc spCC .
K-Hitrosodimethylamine . . . .82670 ,B2554 b
2-Picoline 1.44370 1.42977 97
Phemol : _ 1.68714 _1.71783 1.82 *
Aniline ) 2.19382 2.20556 .53
bis(2-Chioroethylether “1.44B85 1.43752 AT )
2-Chlorophenal 1.37575 1.38858 .93 : FY
1,3-pichlorobenzene . A.42532 1.45558 2.12 o Tod A
1,4-bichlorobenzene | 1.425%6 1.468593 2.80 *
1,2-Dichlorobenzene 1.4737% 1.52105 3.2
bis(Z2-Chloroisopropyllether &.57754 L.6B&TT 2.39
N-Nitroso-di-n-propylamine 1.4B393 1.51378 2.01 e
Hexachloroethane B2773  LBAETT.  2.30 L L L
2-Fluarophenol 1.20447 1,264730 3.54
Phencl-g& -1 1.78259 1.81422 1.77
Kitrobenzene __L 19409 19914 2.80
Isophorone L . LoaDAP25 PALET W25 ) B
2-¥itrophenel 22514 23546 4,59 *
;-0 imethy | phenol 39833 40459 1.57 . ‘ -
-Chleroethoxy)methane .58521 59459 1.%4
ichlorophenol 32010 33154 I.57
,¢,4-Trichlorobenzene L336L8  L35400 5.21
¥aphthalene 93190 _ 96904 3.98
Kexachlarobutadiene C L 18693 L19T0S 5.41 *
4-Chlora-3-methylphenol J28573  .29278 2.47 %
Nitrobenzene-d5 _L502482 519450 3.28 .
Hexachlofocyclopentadiene L2841T7 32896 0 11.83 e
2,4,6-Trichiorophenol L1365 (43B4E 599 0~
2-Chloronaghthstene 1.09270 117370 7.41
Dimethylphthalate 1.47030 1.56057 6.14 )
Acenaphthylene | 1.83575 1.94575 5.9%9 :
I-Kitroaniline ' . TOIL3sE9 48117 10.49 o
Acenaphthene 1.10464 1.17549 G.41 o

RF - Response Factor from daily standard file at 50.00 MG/
RF - Average ﬁé;ﬁéﬁ??"?EEEé?’i?bm”EHE???EZE;I?SFéé}En'ro}m'vf"'“*“
%piff - %X Difference from origimal average or curve

cce - calibration Chegk Compounds () SPCC -, System Performance Check Compounds (**)

Form VII Page 1 of 3

. AR303212




Continuing Calibration Check
HSL Compounds

Lage Hoz

R M -

Contractors LAHCASTER LAZS

R e - TE

Contracs Hos

A T

tnstrunent 10T HPQ33IQY

2,4-Dinitrophenat
4-Ritrophenol
2,6-Dinftrotoluene
2,4-Dinitrotoluene
Diethylphthalate
&=Chloroghenyl-phenylether
Fluorene

4-Nitroaniline
2-Flvorchiphenyl
2,4,6*Tribromophenol
4,6-Dnitre-2-methylphenol
HHitrotodiphenylamine
1,2-Diphenylhydrazine
L-Bromopheny!l -phenylether
Kexachlorobenzene
Pentachlorophenol
Phemanthrene

Anthracene
Di-n-butylphthalate
Flucranthene
Terphenyl-dl14

genzidine

Pyrene
Butylbenzylphthalate

3,3 -Dichlorobanzidine
Benzo{a)anthracene
bis(2-ethylhexyldphzhalate
Chrysens
Di=n-octylphthalare
Benzo{b)f lupranthene
Benzol(k) fluorenthens
Banzo{a)pyrenc

1.69026
45286
Rkl
39550

1.12162
.28555
- 16304
48156

1.28267
18777
.28210
16372
97893
59321

1.72073

1.06313

1.03941
57661

1.70809

1.20770
L4384

1.03924

1.49458

1.10401

3.67100

1.27246

1.20393

i.10674

e e A

8Ff - Response Factor frem daily standard file at 350.00 MG/L

Wiff - X pifference from original aversgse or curve

Haximam X DIff for CZC is 30.0%

Wiff CCL SPCC

e —eE e wshiew ——— - ——

. 19084
L0717
56821
1.84260
48T
1.02768
.45515
1.20670
31503
16844
+50230
1.33712
- 19999
.29905
17753
1.02682
i.06212
1.84120
1.13706
1.08434
65906
1.73171
1.22384
L49554
1.08713
1.55638
1.14718
3.67292
1.25774
1.21770
1.1099¢

5.22 **  {Cone=50.00)

11.99 **  (Cone=30.00)

13.77 {Conc=30.002

33 {Conec=50.00)

8.50 * (Conc=50.00}

14.30 (Comc=200.00)

28T

A -

cee - Calibrstion Cheack Compounds (%3 sPLC

Fora V11

Page 2 of I

RF ~  Average Response factor from Initial Calibration Fora V1

System Pecformance Check Compounds (**)

AR303213




Contigying_;aiibgptiqh Check . e e e —
HSL Compounds
Case No: : - = =- . -- Calibrstion Date: 07/0&/92

Contractor: LANCASTER LABS ' Time: 13:32  ~ -~ 7 ¢ S ' '
fract Ho: Laboratory' ID: >W7205
nstrument ID: HPO3301 . . .. Initial Calibration Date: 07704792

Compound R RF . WDIff CCC sPee _
Indeno(1,2,3-cdipyrene - 78033 .75464 _ 3.290 o .
Dibenz(a,h)anthracene JTL523 0 [TA496 N 174
Benzo(g,h, i )perylene ) .82383. 82966 Wal

i %W B o bt .- <<

RF - Response Factor from daily standard file at 30.00 MG/L

Rf - Aversge Response Factor from Initial Calibration form Vi

Wiff - X Differerice from original average or curve

cee Calibration Check Compounds (*) ~ SPCC - System Performance Check Compounds (**)

form VIl Page 3 of 3

’ )

AR30321L




4'}‘_ancaster Laboratorles ’ Quali t)lf Control Sumary
V'Imerequahryfsasc;ence T o '

~Surrogate Recovery
T TPesticides

Pesticide Batch # 92123 111 222 .

Matrix: Water

| Ll | sempte | 81 | s$2 )} s3 | s& | OTHER |
.| sample Wa. | Code. . | (DBL) |(TEMX) J(oxY) |(DCAA) | |
[ I I:::::::l: ===== i l-----::i I
|BLKT/6/92 | | 95 | &8 | | B |
}1874541 | | 88 | s0 | | ] i
[187¢541M5 | | w2 | a3 | | | ]
[1876541MSD | [ Ee LA S ! | ] *
jLes7sés52 | loss ] T | I | !
I ! I I I . | I
| ] ! | I ! | |
I | | | [ I { |
| | I I i ] i I
| | I I i | | |
_ ! I I | ! [ |
i | | ! | | ! !
! ! | | | o !
I ! I [ I R
i | | ! I i | ]
I ! I | | . | |
| ] I I | I ! |
| | | I i | i |
I | [ | ! I | !
| I | | | I ] |
| | { | | | o |
| | { | I - N I
f { ! ! N [ N !
i ! ] i I { | ]
| I 1 | | I | ]
! ! I | | ! [ |
] | I | | ! [ |
| | | l } | | .
I I | I ! | | I
| I | I | I | I
0C REC Limits
. Low High
§1 (DBC) Dibutylchlorendate 20 147
82 (TCMX) Tetrachlorometaxylene 34 123

$3 (OXY} Oxychlordane
S4 (DCAAY 2,4-Dichlorophenylacetic Acid
S5 OTHER

= Surrogate Recovery is OULS‘dE the GC l1m1ts
# = Hp established limits
= Surrogates diluted out” = 1 ="Interferences present

I Comments:

Lancaster Laboratories, ‘Inc. o 2205 New Holland Pike, Lancaster, 95.17601-599_4_ . 77_'17—656—2301 - Bax: ‘Q]QS@ZJB\S




Guality Control Summaty

| ancaster | aboratories

Surrogats Recovery
. Pesticides

. Where quality s a science.

q

PCE Batch # 92337 819 119

Matrix: SOIL

LL? | Saple | 81 s2 53 & | OTHER |
Sazple No. Code | ¢0BC) | (Tex) | oY) [(DEan) | ]
| |
SBLK12/15  [MTHSBLX12/15] 102 } {
1903508 08804 | %1 i i
1903509 08805 | | 105 | |
SBLX12/2 MTHSBLK12/2 | ] | |
19004008KG  |3-~SSBKG | 83 ] i |
19004008 ]3--SSMS | 97 I
| 1900400HSD  |3--5SMSD | | 84 |
Les12/2 Lcsizse | | 8o | | |

| | | |
! | ]
{ | !
] } I |
| |
} i |
] ] I }
]
| ®
|
| { | | | {
| ! | | |
! |
|
! | | | |
i
i
|
|
]
| | |

QC REC Limits
Low High
$1 (DBC) Dibutylchiorerdate
2 (ICXY Tetrachlorometaxylene
$3 (oY) Oxychlordane
4 (DCAAY 2,4-Dichlorophenylacetic Acid
S5 DTHER

50 120

* x Surrogate Recovery is outside the oC limits
# » No establishad limits

D = surrogatas diluted out 1 = Interfersncas pres;nt

Comments:

AR303216

Lancaster Laboratodies, Inc. e 2425 New Holland Pike, Lancaster, PA 176015994 e 7T4656-2301 e Fax: 712-656-2581
s s




(‘}Lancaster Laboratones N

ND = None de

Abbreviation Key
- = Analysis not requested

tected

J = Estimated value below LOC
L = Limit of Quantxtat\on
* = Qutside QC Limits

[
| -
|
|
|
|
f==

.
? ocuality Control Summary
_ . ]
Wherequalityisascience. - -+ = - L= T T Hethod Blank
: ' Pesticides
Pesticide Batch # 92123 111 222
Matrix..: MWater
EEEET ""::::::[ |=======:===:===- === === SREEST==snESSESFES =EszE=Sz=
[Sample Information [| Blank Contamination infermation |
====::======:‘:==::=:"' ] i-—— S==== ==SFr=== === - ==
[ LL! | sample 11 | . | analysis | Blank .| ]
[ sample Me. | tede . |l cAS Wumber| Compaurd | opate | gesult | unfts | Loa |
S=R==s o= =sSEsT=as ::I]: = E=o= == S SEEEITESSRErTSSSSLLEZSSSEEE
|BLk7/8s92 | |1 319-84-6 | alpha-BHC | errarse2 | D | we/l | 0.01 ]
1876541 i 1] 319-85-7 | peta-BHC ) o7s07s92 ) D Jus/U | 0.0
| 1874568 ] [| 319-86-8 | delta-BxC } 07/07/92 ] D - | wast | 0.01]
|1874541MsD | || 58-89-9 | gamma-BHC {Lindzne) } 07707752 | ND | wast | 0.0}
. |uesrresez | |] 76-44-8 | Heptachlor | 07/07/92 | D | ugst | 0.01 |
] | || 309-00-2 | Aldrin | o7/07/92 | HD { us/t | 0.01 |
| | || 1024-57-3 | Heptachior epoxide | orso7/92 | ND | west | 0.01 |
| ! |] 959-98-8 | Endesulfan ! | o7s07/52 | ND Pugst ] 0.01 |
} | || 60-57-1 | Dietdrin | o7s07s92 | ND [ wast | 0,01
] i || 72-55-9 | 4,4'-DDE | orso7/92 | KD | wasl | 0.01 |
| | || 72-20-8 | Endrin | o7r07s92 | ND juasl- | 0.01 |
| | || 33213-65-9} Endosulfan 1! | o7s07s52 | D buasl | 0.0%
i } Y v2-se-8 | 4,40-D0D , | oTr07s92 | HD [ wast | 0.0t
| ] H 1031-07-8 | Endosulfan sulfate | 0707792 | ND | ug/t | 0.03 |
| [ f] 50-29-3 | 4,&*-DDT ] 0707792 | ND | uest | 0.01 ]
| } bt 72-43-5 | Methoxychler | 07/07/%2 | ND | ugst | 0.05 |
| f [[ 7621-93-4 | Endrin aldehyde | o7r07/92 | ND | ugrt | Bl
| | f| 1278%-03-8| Chlordane-Technicat | o7r07/s92 | ND | vast | 0.05 |
1 ] || 8001-35-2 } Toxaphene ' | o7/07/%2 | ND jus/t ] 1]
| | |] 12674-11-2] PCB-1D16 | o7s07/92 | ND | ug/l | 1
| | 1] 11104-28-2] pea-1221 | orro7s92 | ND | vasl | 1|
] | ] 11141-16-5} pce-1232 | o7ro7sS2 | D | vgst i
| | || 53469-21-9] PCB-1242 | 07/07/52 | ND [ uast ]
{ | || 12672-29-6 pc-1248 | arrovsez | uo [ wart 1]
I ] }| 11097-69-1| pra-1254 | 07707792 | ND | usst | 1]
| | }| 11096-82-5| PCs-1260 | 07707792 | ND | usst | 1]
! ! i | ! ! l i
| [ [l | I | ] I
| [ Il I I ! ] I
i | I I ! | I !
i | H | | | | I
! | Il | l l | !
===s= == = SSSEECSSSSNCTIISSanTToSREs === SECETE==ERE=EE zasz===z
COMMENTS:

Lancaster Laborstories, Inc. @ 2425 New Holland Pike, Lancaster, PA 17607-5994 e 717-65’6—%33 3~ 0F§(:217‘-6%-2681




Where quality s a saence. o ' Wethod Blank

Pesticides

‘;"‘.1‘ .
el e : - o . L L P ) [
e = -t mnoL . o o opes Batch # 92T S19 119

IP Lancaster Laboratories Gontity Control sumary

N4 - . : - " - Matrix..: SOIL
. | —
[sampcte Information ]| slank contamiration Information |
I
| L Sasple ] f Analysis Blank | [
| sample No. Code [l cAS Number| Cempound Date Result | Units | Lo |
: 1 '
SBLK12/15  [NTHSRLK12/15 ]| 12574-11+2] PCB-10%6 12716792 No { maskg 0.2 |
1903508 08804 [ 11164-28-2] pc-1221 12716792 KD mg/kg | 0.2
1903509 08805 | 11931-16-5] peo-1232 12716752 Hp xg/kg 0.2
53469-21-%| PCD-1242 12716792 WD X /kg 6.2
1 |1 12672-29-5] »es-1248 12/16/92 WD ng/kg 6.2 |
| 11097-65-1] P»c3-125%8 12716752 W Eg/kg 0.2
11095-82-5] PCD-1280 § 12716792 ND KG/ky 0.2
|
| I
i |
i
|
| I |
I | t
I I | |
!
I
} | !
| I |
| |
I |
| | I | I
| I i | I
I | I
| !
I |
| | | I
1 ! i I I I
COMMENTS: - Abbreviation Key |
--- = Analysis not requested
ND = Mone detected
J = Estimated value below LOQ
. 102 = Limit of Guantitation . ]
* x Qutside GC Limits |
. t

AR303218
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4]} Lancaster Laboratones

Cuality COm:ro

i su‘mary

Lancaster Laboratories, Inc.  »... 2425 New Holland Pike, Lancaster, PA 776015394 = fiw-sSé-%ﬁ 3-UF§ngI-6g5-2681

VWIEI'EQUGM)/ISBSC!E‘FJCE’ - —Lab Control S-1ke/Lab Control Splke Dupl.n:ate
pesticides

Unspiked Sample ¥....:BLKT/6/52 .. Pesticide Batch # 92123 111 222

Spiked Sample #,.....: LCST/6/92 o S o

Spiked Dup Sample #..: _ . .. R — - Matrixy  MWater

[::::: ---------- Ss=szmsizosroooszooszzos TrzzpbzzzerIifsriisooaoraseSosssosnassAssTSsooooSsrosScoooSss=noSSnc
|  This tessiesn L fd ! Les {  Lcsp | e | | oc
| epplies to the || o - velue [ vales | timits | RPD  |Limits
| follewing samples ] Compound - | | ' | | } ®PD
]==============2==:! l=:=========:=:=:=z==8338l EX¥FFTTETSSUSSSESC = ====c=
|BLK7s8/92 |l alpha-BHC Y T - T | | 6% -110 | !
11876581 || bete-BHE T 98 | ] 72 -108 | ]

[ 187654145 " || delta-BHC : | _lez i B | 62 115 | |
[1878581mM8D 1] camma-BHC (Lirdane) ™ | 95 | {79 -120 | - |
|Les7res92 " T7|] Heptachlor } 83 | | 64 -115 | ]

| il Aldrin | | .| 5% -ti0 | |

; || Heptachlor epoxide } 87 | [ 80 -120 | |

| || Endosulfan t | 105 | [ 72 =106 | |

I 1] pietdrin I 37 |} b 77 -120 | |

[ |] 4,41-DDE | 75 ] [ 69 -105 | I

| {] Eidrin ! 78 | | 73 -120 | |

| |] Endosutfan 11 ! o8 | | 76 -115 | |

! || &,4¢~DDD ! s6 | 1 71 -105 | |

| || Endosutfsn sulfate i I | &3 =120 | i

[ {] 4,41-p07 i i T 83 | | 74 -120 | f

| }l Metnexychler ' ] 7 ] e -i20 | ]

| [} Endrin aldehyde 027 0 | 7% | 70 -12% | ]

f H I ! | I |

! [ I I | I !

[ [ i l | I {

I 2 I I I ! I

! A I I I ! |

I H I | | I |

| tH | I | I |

f H ! | t I I

I o [ | I | I

I I | I I ! I

I H | | [ I |

] H I I | I I

I [ ! | f | |

I ] I | [ | I
} 1 I ] I ! |

i ASBREVIATION KEY N

[LCS = Lab Contrel Spike LESD = tab Conircl Spike Dupl:cate ] )

|HD = None Detected ==+ = Analysis not requesied |

|# = No established limits |

[rPD = Relative Percent Differemce ... ... —— - ]

]::::: -------- == E = "—"--—“:;————---——--—----—*:::1

COMMERTS: . . oo o e s ee e oo - T




4'? Lancaster Laboratories ouatity control sumary

Where quality s @ scence. Lab Control SpikesLab Control Spike Duplicate
Pesticides .

Unepiked Saaple #....158LX12/72 . . PCB Batch # 92337 819 119
Spiked Sample #......:L0512/2

Spiked Dup Saple #..: o Matrix:  SOIL |
I —

| This LeS/LCSD | Les ] Lesoo | e | 1o
|  mpplies to the ] Vslue ]  Value Limits ]| RPD |Limits
| following sacples i Rec ] | rPD |
[:lllanl--u-- _
jseLxizsas PLB-1242 76.00 ‘ &% 115 |
[1903608 PeR-1240 78.00 71 -119 |
| 1903509 :
sELKizs2
19004 008KG
190040045 I x | 1
[ 1900400k l l [ [0
fLesiz/z

é

et et T B IS B it et T B A A AL it ot SO b it el et

——— et e e . B — — —— gt (Sl it e b

ABEREVIATION KEY

JLcs = Lab Centrol Spike  LLSO = Lab Control Spike buplicate
[®0 = Mooe Detected =-- » Amalysis ot requested

{#PD = Relative Percent Difference

|# = Mo established limits

lIHIIIIIKI-IH.lII.HImxl.I-l- REN R EERNE EEE

COMMERTS:

AR303220
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Run Number: 1D13033

confiouration =~ = . 0 a—e e el

Surrogates Off -~ 0 LUR.F. Calculated us:mg I-Ielght .RF Alarm On at > 20.00 $RSD
No ‘RF Calibration RT Alarm Off . : - Calibrate RTs Using Level .
VUse RT Window in Cal.Pile . -3 8ig.Figs.in RF 4 Sig.Figs.in RT

RT StatS. On * . . S — ,,_RF Stats. Orl . . 00 ozl
Print All Data i S L Logo |

Area Files Used for Calibration | e e s A '
Area file directory: C:\CP\DATAL\ ' | . |
{ 1 ) 1D1303B.02A { 2 ) 1D1303B.03A ( 3 ) 1D1303B.04x { 4 ) 1D1303B.05A

3
{5 ) 1D1303B.062 ( 6 ) 1D1303B.07A { 7 ) 1D1303B.08A ( 8 ) 1D1303B.0%A
(S} 1013038.10a  ( 10 ) 1D1303B.11A :

C_al@ tion Flle e s e

\ "\DATAi\PPLlB CAL  Version 438 Last Updated on 11-02-19%2 16:49:26 -

q_bratlon_lniomatmn " i o

Woepomd Reze Bits Rdfes{B. JET BSD. EOED RV Ex Bf b RS BSD NHS (e S
w S uu omB LT e 1am T osMON00 000 7,349 :
Lével S 12.4%0 s L0080S
Level ' 7 3 12.120 L ) soleene Lo
Leve] 3 5 12.120 . E20000 L0201
level ¢ 1 EURY §3:0006 0403
jevel 5 ¢ 12.080 | 6630000 0803
alpha-BEC 5 WA 000 0038 A0S 14132 0000050 ETIOD BT

level 1 : 1 , ~ 14,07 10400698 002
Jevel 2 3 .07 5300006 0025
Jevel 3 5 14,070 §330000 005
el 7 S $4.07 $530000 .04
Tevel 5 s R, R X1 11000060 .82
beta-ERC 5 5.3 0.010 00712 1538 15.432 3050000 208000 .80

Level 1 1 : g} 15,400 170000 .00
level 2 3 15,390 WM 003
erel 3 5 15,350 870000 .01
leve] { ] 15.3%0 oMM 1
Level § - 15,370 , 0000 ¢

‘Page 1
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B Humber: iD13033

togpound Bexe Bits Std.Used Fo. 3 1% RIS, T 4RSD BT ¥im. P Mer. (BT dwe, LR, DS RPRESD B fene,  Gpee

garra-EEL 5 ' 15.63 00071 0.0451 35630 15730 B4E0000  OS00D 4787

Level . 2 15,70 s0i000¢ 002

Level 2 ¢ 15.670 BELOODC  LHEH

Tevel 3 & 15,480 7570000 003

Teve) ¢ § 15,6710 Elgpooe .M _

Ievel § 1 15,560 giao0 .02

delta-E2( 3 188 0003 0.0325 1810 55.508 o TR40000 13000 10.3M0

Eesel 1 1 15.8%0 ’ S o TTS0000 004

Level 2 3 16.540 40000 003

Level 3 5 16.540 Es20000 .01

Leved 4 7 36,830 Y LY

Ieval § § 15,830 - FENO00D .04

Eaptacilor 3 18,58 00055 0.028F 18330 18,230 TABO0I0 300D 4.4f3

favel 1 2 18,17 TTI0000 004

Ievel 20 4 18.170 Tr0000  .08%

Irvel 3 § 19,180 7000 LEL , ,

level 4 8 18100 1300000 .02 _

Tavz] § 1 - 19,180 7800000 .04 '

Hdrin § 2068 D.0300 0.0473 20.840  29.940 . BE20000 434000 6.336

Level 1 2 . 20,670 ' £380000 D4

Lavel 2 i 20,590 §LL0000 003

Lerel 3 § 20,890 150000 .61

Level { H 20,870 £350000 .62

Tavel 5 1 20,580 ok ol

Bept. epcx 10 5 20,86 0.0130 0.0371 2270 22530 1310000 113080 353

Level 1 2 .83 4880000 00404

lama] 2 i R {E70000  ,DOSDG

Leyel 3 3 R 700000 0201

Level ¢ g 22.8%0 {40000 0202

favel § 1 22,860 5180000 L0404
Page 2
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Lan ter Labdratories:
Khere guality is a science.. R

3

f:aiibrétion’ Information, contimmed L o

. e wees sm=mm U SR Number: 1D1303B

Corpound Rz Eits Std.0ssiFo. 32f PTS.D. PYERSP BYMin. PfNa. BT Mve BT, BPSD. EPERSD B fome.  Spee
Bept.epon eadd .8 7308 00100 0.0433 23010 2333 §030006 408008 6766
Level 1 , S © 23080 §250000 004
Level 2. ‘ ¢ 273080 STHO00 O
Ievel 3 : -k 23.080 X . 5360000 .01
bewel 4 - . B - 1.7 5930000 .02
Tevel 5 ! 23.080 ' 600000 .
g. Chloréase 5 2000 0007 0.02%5 2300 20080 G090 W 501
levil 1 1 : e e 2000 QR 3
Lewel 2 3 24000 1389000 00335
lawel 3 5 3,010 L0000 ".0a1t
Level £ 1 L3000 : 150000 0222
level 3 3 2,010 50000 B4
dostiaz 1 5 A8 00045 00062 24.5M .67 5360000 264000 L85

dl 1 s S B 85U B0 .00

el 2 1 20600 3510000 .03

. lewel 3 £ 24,620 530000 0L
Level 4 8 24.620 : - 5280000 . .02
lesel 5 i 24620 : 560000 04
2. Celordare 5 LTS 0S5 0.0221 24700 24.800 Clisoooe  BET0 1931
level 1 1 . U740 L630000 003568
Level 2 3 24740 1450000 00446
Level 3 5 0750 1430000 00852
Tevel { 1 L2470 L0 LT
level $ .75 (530000 02568
£,4"-10% 5 B0 00IM 25915 25423 5580000 233000 5.287
Level 1 i . 5710 5610000 004
Tevel 2 3 25.760 ' SHM00 005
Level 3 5 - 25.700 5470000 .01
Level ¢ 7 25.710 5360000 .02
Level § g 25.700 O

Page 3
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k> L.ancacstaer Laborato::;_eg
Fv!bere quality is a science.

Pun Number: iD1303B

Calibration Information, contirmed

Coqm:.d ma Eits StﬂHszé Fo. BN BTS.D. BYEESh B MEn, PlMar. B0 Qve ET. EF 5. EF%ESD 4] fog.  Bpee
Dieldrin 5 25.83 k] 25.535 25,845 5100&00 229000 4,480
Pevel 1 2 25,670 - E280000 OO
Level 2 i - yER 4530000 005
Teve) 3 § 25.090 ‘ _ 480000 .01
Level 4 § ' 55.880 5130000 .02
7el § 1 4.890 5320000 .04
Badris 5 WA D.007L 025 AN Z7.0a0 4570000 304000 6.852
Level 1 i 25,550 4970000 004
Isvel 2 3 78.530 4530000 .05
level 3 3 26,840 4150000 .04
Iepzl £ 7 " 26,540 Lezon0n .02
level. § § 25.840 4700000 .04
Indostifen 11 5 D40 00RE BEIER BN I L0BU0O0 240000  6.029
Level 1 ) 2 .39 4000000 008
Leve]l 2 i 140 3930060 .01
Leve] 3 § 27400 B 1 B 7
level | g R 0000 .0
Tavel 5 1 400 4110000 .03
£,4'-000 ] 91 0013 D.GES  ET.TG0 27.840 3870000 268000 £.925 :
Level 1 1 ' FERLL . 3830000 008
Tevel 2 3 .71 3700 M
level 3 § 21.710 3560000 .02
Ievel | i 11180 970800 .04
Level § § 21.800 470000 .08
Indrin 2ldetyie H] 2838 LGSR D08 M B 2170000 110000 5.089
Invel 1 2 28.300 - 2160000 .01
fae} 2 { %.30 2250000 L0125
Lavel 3 £ 28,390 TO2040000 L0239
[are]l ¢ 2 28.10 2080000 .05
Tevel 3 1 28,310 2300000 .1
Page 4
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.:‘f: '%é. Lancaster Labo;:atorles

imerequal.lty.zsasclence" . , -

Run Number: 1013033

Calibration Information, contimied

Corpound Kzze Eits SdEs,i B 1R HSD BT §250 E!m Pkm B e BI. BSD. PR B fonc.  Spec
kedo. sulfate 5 2’9.!4 B.ﬂﬂe! 00250 28,383 70.48% L ZAEN000 108000 44N
Leve] 1 -1 : - AR . 2380000 J008
Levsl 7 3 8.3 W .M
o Level 3 5 28,440 : 2309000 .02
Level 4 1 -29.450 D000 .04
Level § § 18,440 200000 .08
{40-TT § #3716 ﬂil& 00388 29.535 0.8 w000 B/AW 65T ‘
lesel L : z 25,55 330900 .008
Leysl 2 { . 29.560 30000 L0
eyl 3 § . 28510 #0000 .02
vel 4 . ] - 2951 iasboet
Tevel & . = ST .58 ‘ £310060 .08
Indrin kstone 5 T 0.0BR 0.G2E3 GLE0D 3N 3620000 311000 B.6L%
erel 1 1 167 3860008 648
‘EI Z -3 e [ 11} R 1}
el 3 S e B - T N 330000 .02
o lewel B 3680 ELY U i B
Clevel ¥ § 31870 (050000 .08
Eethoryehlor § 2.8 00045 00138 32210 32.3%0 _ 10000 §5100 .88t A
level 1 B ey T 32,280 . 1600000 .04
Level 2 { 3380 00 08
Leve]l 3 § 32.280 170se0 .1
bevel { B ~32.280 - 630000 .2
level 5 1 32,290 1890000 .4
LI 5 W DONE 00437 31EM MLOW O J4E0000 107000 43507
leve] 1 » 2 R 340 upo0e .02
Level 2 { 20 270000 025
Level 3 § 33,840 2350000 .05
Level 4 8 EERH 5000 L1
fevel § 1 33.960 _ 00 .2
Page 5
RAR303225




Ir.ancastery Laboratgrles

Whaere quality. is a science.

Analyst: %%A

_Run Mumber: 1D13033

Da£e: 7/ /‘V/ffj\

ChrorPerfaciVarsion 5,03 CalibChack Version 1.2 Beported op 11-02-1957 16:33:51

Page &
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???._ Lancaster lLabo rator1é$

=
=]
é%’? Where quality is a science.
E .

4

%

Tritial Calibration Report — Multiple Component

Run Number: _( DR 8.0

frea Filss Used for Calibration . .. L eee o ommem e emns o
Area Filz firsstory: D/ 3055-_7\&;"" hpplies to Injections: _f2~/F
L )/DIB0as (e (2) IDIARA. 1D (3) iBess. s () _ymyB0s&. S
() sDin05B. Joo (6)_2P18o36. 17 (1) _u4D/BosB.IY (8) yprBel 5. 1T
{ 9) (1) (1) (12)
{13) {1) {13) {1s)
'PMhN;Emwmmt:ArOCIé;;1016 : :
Celibration Levels: 1 Concentration {veful): .2
Kin # Psaks for Guant: 3 Fzx $RSD for Coepnd 1d: 5

. Peak Dzt
12 3 .4 £ ¢ 7 £ g 10

- —— - - e ArwEiaSre CrmSferes EEsTLSsLE SeasSELRE REEsSELES
SETILILST SITTINSTTUTIRNTIOLLY STTSSILLY CRICITIoLT ST IIAIT o SSISIISNT SURIDIISLI STUIIoTioo sRsEIiss

Reteniion Tiper 14,050 16,150 17090 18,420  18.910  19.290
RT ¥indor (xins) 0.07000 0.07080 0.07000 0.07000 0.07000  0.07000
Height 13445 15140 17509 36285 20917 15711
AP (Reight/Cunc)  £7325 75700 ELB4d  RB14I0 1045kS 78535

Multicle Coepsneat: Aroclor-1221

Czlibration levels: 1 : - -Concentration (vgfel}: .2
rin ¥ pozks for Quent: 3 ¥ax $RSD for Cerpnd Id: 5.
T Pesk bata

1 2 3 4 5 b 7 E $ 10

siratemtr wtewmsrss vsa-sssss_smmasssss remssesss ses=sesss yessessas swEmsmssr steaiesve seamesaed

Retention Ties; 13.2%0  13.760 14,050
RT Kindow {eirs) 0.07000  0.07000 -0.07000
Height 9128 6323 20958
RF (Height/tonz) 45645 31615 184790

Page 1
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Lancaster | aboratories

Where quality is 2 science.

Initi=ll Calibration Report — Multbtipl

Fultiple Coeponeat:
Calibration Levels: 1

kin § Peaks for Quani: 3

Arcclor~-1232

TISIIIIIT SETTATASN srmmaseacs sesbLyires NELSLALtr Trsamasdd ERreEmeEE esekSrYER Shwbmemes smmowsman

mMEMekTEEE ReMEAASET BAARERAEE GAMVTLLEL CTEAAENEIAN ALAARLNSE SERCARIGE RS EATEAASE SR EWAwEE e e

1 ? 3
petention Tine: 14,030 17.029 18.420
BT ¥indow (zims) 0.07000 0.07000  0.G7000
Height 15397 8142 18297
RF (Kaight/Conc)  B19ES 40710 £14R5
Kultiple Coxponant: Aroclor-1242
Calibration Lavals: 1
Kin § Patks for Quant: 3
1 2 3
Relention Tice; 12.090 18,430  15.920
RT ¥indox {eins) 9,07000 0.07000  0.07600
Baight 14253 28488 153907
RF (H:ightltenc] 71415 142440 13535
Kultipls Corponent: AToclor-1248
Calibretion Levels: 1
Kin & Pezks for Quant: 3
1 2. 3
Petantion Tiwe: 18,410 21.150  21.740
RT Xindox (zins) 0.07000 0.07000 0.07000
Height 18210 14505 18034
RF (Heightftan:] 21050 725235 86170

Conzeztirit

Pz 3335 fo-

reek cine
] 3
10620 18D
0.07000  0.07M00
0o 4
£5213 e
Coacerirgtisn {vg
Tex SRED frr Laepn
Feik itz
4 11
21710 23.E28%

0.02000 .G

12¢0%
£2022 £

Concentrat

faa (ugfel):

Latpad 1d:

24,080
0.07000
1182
35910

24.090
0.67000
14421
12103

ien {vgftl):
Fax $BSD far Coppnd Id:

Pezk Dzata
4 S
23080 23.280
0.07000  0.07000
15440 18453
17200 §72¢5
Page

24,080

. 0.07000

20401
102005

z

.2

Run Number:

Co TIET)

IN1DBESAT

AR303228




Lancaster L aboratories
Where quality is a science.

‘Wultiple Coeponest: Aroclor-1254 =

Selibration Levels: Concentraticn [upfel): .2
Bin 3 Pezks for Doant: 3 Bax 385D for foppnd 14 30
Fuak Lic:
3 2 I 4 b4 ] 7 8 ) 10

Reisnticn Tiper 23,280  24.380 ”S WO .03 N 2378
RT Kindow (gins) 0.0700C  0.07000  ©0.07000 ©0.07000 #.07000 0.07000
Feight 18167 FCETY 18306 LOLI YR £ 11 23819
RF {Kzigtt/Conc) 90835 121850  §1530 174310 J4EFER 144055

kultipie fopponent: Aroclor-1260

Celibration levels: 1 ' o t&n;:n:ritﬁsn (vgfel): .2
Kin # Pezksifor Quant: 3 bex ARSD for Coepnd Id:. 40

. ) Pegk [:ete
1 2 3 £ 5 $ b & ? 1

- . A AR BEARELAEE AWMLY EES MAEEASEAS SEEAEWEAR EmaeEmeat
_-‘_-_‘--‘,,___-,,_,_-_ e Aseare SeeteEmme SASAmSSAS SEAsTaNes AmLEATeeEs ARmATsaMes Ssmslassa eesshma=T

Retention Tige: 28.430  28.79%0  30.570  3L.670  32.53) 34,370
RT Kindox {gins) 0.07000 ©,07000 0,07000 ©0.07000 0,07003  0.67000
Beicht 29383 30784 29379 22834 6E2i2 22543
RF {Feight/Cont) 348515 153570 145895 114179 Ialish 11440

rultiple Corponeni: Toxaphene S o
Lalibration Levels: 1 Concentretion {vefel): .5
Kin & Pezks for fuent: 3 Fax $RSD for Copad 16: 20

Pezk Dita )
i y) 3 ¢ ] S 7 g bl 16

LI LI I TRy LIl CITEIL Ja LI IOUIn  STIINITIC ITLLoUANY TENIYTULT SLCTITLLT ZARTLIERSS

Retention Tire: 26,910 27,980  29.970  30.380  31.J%0  IL.B&D
RT Kindow {eins} 0.07000 0.07000 0.07000 0.07000 0.07000 0.07¢08
Height 25279 29806 27347 23485 19984 Z33ES
RF (Reight/Conz) 50558 59832 4734 46570 39568 44770

Page 3
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é{; 2 Tcs Tter | aboratories

Where quality Is a science. .

Run Number: _{[} / 5&555.?\(}

rultipls Cogponent: Chlordane
Calibration levels: _ fonczasrztion {us/el): .2
kin & Peaks jor Quant: 3 ¥ex $R3D for Corpnd Id; 20

Baak Pat: . ‘
1 2 I 4 5 & 7 B § 10

mERRAERAE mmrALlARiY EwtSdRils FEAGSAESEs sassmsasas aseaRSeems . -n . == - -

Retention Ties: 18,230  19.180  22.240  24.010  Z4.730  24.9%0
RT Nindow {zins} 0.07000 0.07000 0.67000  0.07000 0.07000  0.07000
Reight /4 - 7RI 32645 121138 B23¢1 75690
RF {(Height/Conc} 154320 333690 163525 603790 411803 378450

Analyst: O/‘L—’ W _Date: __// /’)/73
o Ll ——
Reporied ov 11-03-1952 J4:13:3 Lzst Lelibreted on 11-03-1832 14:02:8¢  ChrosPerfect Yersicn 5.08 CheckPLB Yersion 3.22

Page 4 .
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\ﬁ Lancaster, L.Eik)(:r*ea*”cpr‘z,eatr

. é Where quslity is & science.

**%x CONTINUING CALIBRATION REPORT ¥¥x

- -5~ 846 HZTHOD 8080~---*--~------------'--‘-“-"'
Sample Name: S2BIWILIT7-2 | o S 1.0
Instrument iD: .CP1~~V1300B Injected on: Hov 13 1992 00:42:20
GC Column ID: RTXS ) Rzw File: C:\ P\DnTm\r;D:L«oss 11R
RT - Calib Fzetor  Ca2lib Pactor
_I@in)  Peszk Nzme Lavel 3 Cziib Check £ Ron
12,18 TEX N 5124128, . 5385873, =5,
13.15 ) S « P + 1 0.
13.79 e R < 0. . 0.
14.13 -lpha-sm . $333809. 10468213, -12.
15.46 ©Leta-BHC 2855489, 3148407. =10,
156.%2 celta-BHT 6373324, 7528367, -9.
17.82 L I 0.
18.33 T 0. A « 0.
20.96 pldrin 6143 45613. 5740277, -i0.
22.42 o O. . O. .
23.32 0. 9. . 0.
23.83 B+ N 0. 0.
. 24.08 ¢g. Chlerdane 4644749, 4720913. -2..
24.83 2. Chlerdane 4434693, 4425038, 0.
25.84 4,4°-DDE - 5470141, 5687004, -4.
27.02 Endrin 4158222. 4583638, -i0.
27.87 4,4°~DDD 3560451, 5875718, -2.
29.01. _ R O 0.
29.53 Enzs. sulfate 2298255. 2497830. -9,
30.17 - - 0. 0. 0.
31.05 0. 0. 0.
31.77 0. 0. 0.
32.38 o 0. . 0. 0.
33.17 } oL N N 0.
23.54 0. 0. 0.
34,85 DSBC CLZ2346067. 2504262 -7.
37.35 e 0. 0. 0.
FILES: - - o

Area file: C: \CP\DAT&l\ﬂDL&OBB 114 Ca)l File: C:\CP\DATAl\PPL1B.CAL

ceviewsd by LA f7CZZy45’- o lisloa

Date:

AR30323




= 10 sterl aboratories L
Where quslity Is & sclence.

¥xx CONTINUING CALIBRATION REPORT »xx

——————————— : SW-844 KMCTHOD B080——-- —-—

Sample Name: F243W317-1 c 1.0

Instrument ID: CPl-~Y1300B Injected on: Kov 13, 1992 17:31:33

GC Column ID: RTXS ; Rzw File: C:\CP\DATAI\4D1303B.21R
RT ) ' Ca21ib Fzector Calib rachor
{min) Pesk Nzms Level 3 Calib Check % RPD
15.76 gzmma-gHC 7588324, 6749%87. 15,
16.67 - 0. a. O.
39,30 Heptschler 7133236, 5815816, ' 1z,
21.01 4&ldrin 6145613, E070898. 17.
22.45 ' o. 0. 0.
22.99 Hept.a2pox esxd 4697440, . 3936427, 1s.
23.20 Hspti.epcx eado 2556185, 4850832. 13,
23.71 . 0. 0.
24.77 Endosuifan I 4552853, 4714583 . 5.
25.17 0. 0. 0.
26.03 Dialdrin 4738521, 4581048, 4.
27.55 Endosulfan II J793853. - 3498905, 8.
27.95 0. 0. B
28.46 Endrin zldehyde 2040420, - 2067160, -1l.
2%.73  4,4'-DODT 3458552, 29746995, 15,
31.84 0. C. 0.
32.47 Hethoxychlor - 1759868, 1429111, . i,
33.62 , - 0. 0. 0.
54.14 DEC 2356067, . 2057416. 1z,
37.54 0. 0. 0.

- P - i s~ T e T ot V- Sl s /T

FILES:
Area file: C:\CP\DATA1\4D13038.21A Cal File: C:\CP\DATAL\PPL1B.CAL

Reviswed by: 4/)‘ jg‘u“-”‘-%(/\-cj Date: /’;/f//%

AR303232




B,

Lancaster L aboratories

5

RSTRY

B e e T i e

FILES:

Area file: ¢C:

Reviewed by: <37 -

\CP\DATA1\4013038 I0A

el

mJ

ct

e

%%g E Where quslity is a science.
**¥% .CONTINUING CALIBRATION REPORT %%
e T . SW-B4é METHOD BOBO---———wmme oo
Sample Nzme: 92B3W3i7-2 - . S . 1.092310572119 17224
Instrument 1D: CP1--v13008 Injected cn: Nov 14, 1992 11:16:35
GC Column "ID: RTXS Raw Filz: C:\CH\DRTA1\4013038.309
RT - Czlisy Fsewer £ziib Fzctor
(mir) _Peak Name _level 3 C213b Check %_RPD
12,15 7o¥ . Biz241278. 4370761, 15,
"13.18 o o ] 0. 0. 0.
13,49, 3. 0. 0.
14,15 alpha-BHE SIITE0S. 2210375 12.
15,45 beta-3KC oo 2863269, 2514387, 12.
16.92 deltz-BHC 4973324, | 5902241, 15.
1%.13 : 0. 0. 0.
20.$2 aldrin | $343813, - 5294709, 14,
22.43 - _ ' © D, 0. 2.
122.75 . R — — 9. 0. 0.
23.32 . R 0. 0.
24.12 ¢. Chlordzne L5447459. 2797325, i8.,
. 24.85 a. Chlerdane LATL4GE. 5553041, 20,
25.52 ‘ : 9. ©oo. 0.
25.88 4,4°-DDE — - 3470331, 4495103, 18.
27.05 Endrin 4158222, 3878496, 7.
27.85 4,4°-DDD 3360881, . 32570%6. 9,
"29.02 - . 0. 0. 0.
29.55,,Endo. SUu lfate - 2298255, 20506656, 0.
"31.79 0. 0. 0.
33.14 - c. . 0.
23.% - SO, S0, 0.
4.69 DeC 2346047, 2245377. 4.
37.61 - 0. 0. 0.

Cal File: C:\CP\DATA1\PPL1B.CAL

AR303233




QUALITY ASSURANCE SUMMARY
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE
f - Name: LANCASTER LABORATORIES | |

.° : TEST - e e e __;ﬂ—:%:;’i?f_’;"-',;f',".'i','";_f;-", e

Client Sample ID Lab Sample ID .
".ICP interelement corrections applied ? =~ Yes/No YES
: ICP background correctioris applied ? o Yes/No YES
If yes — were raw data generated before i
application of background corrections ? Yes/No NO_
LEGEND:=: : = ===
U = Below MDL = B = Below LOQ METHODS:
FLAGS° (indicate matrix interference) A = Flame Atomic Abscrption
= Matrix Spike 00S!/ , ‘ P = Inductively Coupled Plasma
* = Duplicate 00S F = Graphite Furnace
W = Method F Analytical Spike Recovery ' AS = Hydride Generation
<85% or >115% when the sample conc. CV = Cold Vapor
is <50% of the spike conc. N . NR = Not Required
S5 = Analysis Determined by MSA , TERMS:
+ = MSA Correlation Coefficient <0.995 MDL = Method Detection Limit
E = Matrix Effects exist-as proven by LOQ = Limit Of Quantltatlon
Serial Dilution or Spiked Dilution 008 = Out Of Specification
Presence of FLAGS does not invalidate data MSA = Method of Standard Addition

I certify that this data package is in full CompllanCE with the terms and
conditions as spec:.fa.ed by the NJDEP, both technically and for completeness,
pther than the conditions detailed above. Release of the data contained in
this data package has been authorized by the Laboratory Manager or the
janager’s de51gnee as verified by the following signature. ,

Signature: N _. . Name:

Date: s Title:

-~ AR303234




QUALITY ASSURANCE SUMMARY

' CLIENT SAMPLE NO.
INORGANIC ANALYSES DATA SHEET . . __

e

ab Name: LANCASTER LABORATORIES
DG No.: TEST___
Matrix (soll/water): WATER

Lak Sémple”ID:

comments:

Level (low/med): LOW Date Received: 10/18/92
Solids: 0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentrationi{c| 0Q M
7425-30-5 [Aluminum_ - NR
7440-36-0 |[Antimony _ NR
7440-38-2 |Arsenic _ NR
7440-35-3 |Barium _ NR
7440-41-7 |Beryllium _ NR
Boron _ NR
7440-43-3 |Cadnium__ NR
7440-70-2 |Calcium _ _ NR
7440-47~3 |Chromium_ NR
7440-48-4 |Cobalt ~ KR
7440-50-8 |Copper NR
7438-89-6 |Iron - NR
7439-92-1 |Lead - P
Lithium _ NR
435-55-4 |(Magnesium - NR
7439-36-5 {Manganese - NR
7439-97-6 |Mercu - NR .
Molybdenu - NR
7420-02-0 |[Nickel - NR
7440-09-7 |Potassiun _ NR
7782-49-2 [Selenium_ _ NR
Silicon = NR
440-2Z2-4 |silver —_ - NR
7440-23-5 |Sodium - NR
Strontiun _ NR
7440-28-0__|Thallium_ NR
Tin _ NR
Titanium_ — NR
7440~82~2_ |Vanadium_ NR
7440-66-6_|Zinc - NR
lolor Before: Clarity Before: _ _ . Texture:
Jolor After: ~ Clarity After: Artifacts:

AR303235




QUALITY ASSURANCE BUMMaRY .

BLANKS

me: LANCASTER_LABORATORIES ... . -

5DG No.: TEST

Preparation Blank Matrix (soil/water):

?repération Blank Concentration Units (ug/L or mg/kg):

Initial
Calib. “Continuing Calibration } - Prepa-
Blank Blank (ug/L) ration

Znalyte (ug/L) C 1 c . 2 c 3 c Blank Ci| M

Aluminum A NR
antimony” ” - - — T INRC
Arsenic - - - - lar—
Barium - - - - - Inr—
Beryllium - - ” - | INRT
Boron ~ - = = TIINR
Cadmium __ - ~ ~ _ | |¥RC
Calcium__- ~ _ IR
Chromium_ _ ~ _ _ _| |NR_
Cobalt . ~ - ~ ~{ (xR
Copper _ - - - T1I18R”
T - - - - NR_
_ _ _ _||B—
um__ - - - _| INRC
Magnesium _ _ - - “INRT
Manganese o - - T | INRT
Mercury - - - - T INR
Molybdenu - - - - —|INRT
Nickel _ - - - —| | vr—
Potassiun - - - I INRT
Selenium_ _ - - - | |INR™
Silicon _ _ _ _ 1 |NRT
Silver - - - ~| |yr—
Sodium - - - - —{ I Np—
Strontium - ~ _ _ ~| [¥RC
Thallium_ ~ - - - —HINRC
Tin _ _ _ _ “{{NR_
Titanium_ _ _ _ _ —|{NR_
Vanadium_ - - _ _ " INRC
Zinc _ _ _ _ “[INR_

-~~~ -~ BR303236




QUALITY ASSURANCE SUMMARY

SPIKE SAMPLE RECOVERY :
CLIENT SAMPLE NO.

Lab Name: LANCASTER_LABORATORIES o ] ‘ .

SDG No.: TEST , :
datrix:  WATER — -~ Level (low/med): LOW _
} Solids for Sample: __ 0.0 ' ' . o

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Control
Limit | Spiked Sample Sample Spike
Analyte iR Result (SSR) Result (SR) Added (SA) iR

0
9]
0

Aluminum
Antimony
Arsenic
Barium
Berylliun
Boron
Cadmium
calcium
Chromium_
Cobalt
Copper
Iron
Lead 75-125 28.0000__
Lithium —
Magnesium
Manganese
Mexcury
Molybdenu
Nickel
Potassliun
Selenium _
Silicon__
Silver
Sodium
Strontiun
Thallium
Tin
Titanium_
Vanadium
Zinc -

=Sl rrrrrirrnd

28,0000

plrrribrerrrrrrrrbcrrrerr eyl

MR EEEEEEEEEEEEEEEE N EEFEEFEEEEEIE

frrrrrrrrrrr vttt el

frrrrrrrrrrrr b rlreEld

{OTE: An (N) in column "Q" indicates a spike recovery that is not within the
control limits. The data are considered to be valid because the labor-
atory control sample is within the contreol limits. See the Laboratory
Contrel Sample page of the Quality Assurance Summary.

—onments:

AR303237
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QUALITY ASSURANCE SUMMARY

LY k] S i

DUPLICATES

CLIENT SaMPLI NO.

J..ame: LANCASTER _LABORATORIES_ = .- .. .-
SDG No.: TEST

Matrix (soil/water): WATER o - - Level (low/med): LOW
% Solids for Sample: ___ 0 '~ 7 %'solids for Duplicate: ° 0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

' Control
Analyte Limit Sample (S)

0
o

Duplicate (D)

0

RPD

Alumlnum_
Antimony
Arsenic
Barium —
Beryllium
Boron
Cadmium
Calcium
Chromium_
Cobalt -
Copper

ron
ad .
ithium

Magnesium
Manganese
‘|Mercury
Molyhdenu
Nickel
Potassium
Selenium_
Silicon__
Silver
Sodium
Strontium|
Thallium_|°
Tin
Titanium_
Vanadium
Zine

BN EEEEEEREEEEEREEE S EEEFEEEECEE I

rrrtrrrreb e rrrerrrrirrrad

trrrrrfbrtetrerrerrrereyvr e e ry oy
friroprrrrrrrrrrrrerrfrrrrrerrrrty

NOTE: An asterisk(*) in column "Q" indicates poor duplicate precision.
The data are considered to be valid because the laboratory control
sample is within the control limits. See the Laboratory Control
Sample page of the Quality Assurance Summary.

.. .. RR303238




QUALITY ASSURANCE SUMMARY
STANDARD ADDITION RESULTS

.ab Name: LANCASTER LABORATORIES

SDG No.: TEST

Concentration Units: ug/L

0 ADD 1 AbD 2 AbD 3 ADD Final.
l No. ABS CON ABS CON ABS CON AEBS Conc. r

723
ol
H
o
—
o
Yt
ju |
@]

Frrerirntld

L

L e e

AR303239 -




_zo

e
O

ame:

B o

. e
COME I

TCP SERIAL DILUTIONS

et -Gontract:

Coce: o T

rix (soll/water):

- Case

EPA SAMPLE lO.

No.:

——

Concentraticn Units: ug/L

SDG No.:

. Level (low/med):

b

g

l
1
I
l

nalyte

[Initial Sample

Serizl
Dilution

Result (I} c Result (8)

0

|Aluminunm
v

| Antimony_

jArsenic

fBarium

19

Iserylliu

|Cadmium

|Caleivm__

|Chromium_

|Cebalt

| cCopper

et —aa im m—— et ke it T By — e

|Iron

r
R

| Lead

PR R R S e et ]

i

iMagnesiunm
| Manganese

|Nickel

JPotassium

jSelenium_

- [Silver

| Sodium

|Thallivm_

e et A S — — — — S Ab ——— — A — ——

| vanadiunm_

e LR R Rt  faihend
|

{Zinc.

!
I
l
]
I
!
I
|
E
|Mercury |
l
l
i
1
I
!
|
i
I

——

et e Riia m— e | ey g st

R EER

TR RN AR EENE

k. B WAT—r Tk i A k. i et Mo iy T
e Ty b dn M. —" W o —— e —— A At it
i A et i T S A p Wy g W St i desue

T T OO T S T O O O O

FORY IX - IN

- AR303240
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QUALITY ASSURANCE SUMMARY

LABORATORY CONTROL SAMPLE

ab Name: LANCASTER LABORATORIES

JG No.: TEST__

51lid LCS Source:

gueous LCS Source: LLI

Analyte

Agueous (ug/L)‘
True Found  3R(1) True

Solid (mg/kg)
Found C Control Limits

%R

Aluminum
Antimony_
Arsenic_—
3arium

Beryllium
Boron

Pt

Zadmium

lalcium__
Chromium
Cobalt —

Zopper

Iron

Lead

Lithium_
Magnesium
Manganese
Mercury
Molybdenu
Nickel

Potassiun
Selenium_
Silicon .
Silver —

rrrrbrrrrerrrr el

Sodiun

Strontium
Thallium_
Tin

Titanium_
Vanadium_
Zinc

N T T I I N Y IO

1) Controel Limits: All Metals 80-120

AR30324L 1




# w R

L
ICP INTERFEIRENCE CHECK SAMPLE

L.ar-'-e: : i mo T TContragi:

iab Code: . -Case No.: ____ SAS No.: ~ SDG No.:

ZC? ID HNumbex: - - oL, ICS Source:

Concentration Units: ug/L

I

[

i

0y

[

[

[ 5

o

g ——t b ——

| Lead
| Magnesium]
iManganese]|
|Hereury |
(Nickel .|
| Fotassium|
|Seleniun_|
(Silver |
jSodiun i
[Thallium_|
1Vanadium_|
1Zinc I

! !

S . . e MRS AR M e mmeh e W id Alam e e b i et

. : FORM IV - IN 3/90




QUALITY ASSURANCE SUMMARY
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: LANCASTER LABORATORIES o L .
SDG No.: TEST__
Initial Calibration Source: LI

Continuing Calibration Source: LLI

Concentration Units: ug/L

Initial Calibration Continuing Calibraticen
Analyte True Found %R(1) True Found ER({1) Found %R(1)

Aluninum
Antimony”
Arsenic
Barium
Beryllium
Boron
Cadmium
calcium
Chromium_
Cobalt
Copper
Iron
Lead 20.0 1.00 5.0 20.0 1.00 5.0
Lithitum
Magnesilm
Manganese
Mercury
Molybdenu
Nickel
Potassium
Selenium_
S5ilicon
silver ~
Sodiun
Strontium
Thallium_
Tin
Titanium_
Vanadium_
Zinc

W EEEEFEEEEEEIE

|
l
)

Z
pev

prad
oo/

=
ol

AR EFEEEFEEEERE

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

AR3032473
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SUMMARY

=%

QUALITY ASSURANCE

A i
Method Detection Limits = (Annually)

Jther AA Method No.:
Furnace AA Method No.:

GF_1,2,3_AQUEOU

ghene: LANCASTER LABORATORIES [
.t TEST . e T T T T
thod No.: ) Date: 01/15/92

comments:

Wave-~
length Back~ LoQ *=* MDL

Analyte {nm) ground {(ug/L) {ug /L) M
Aluminum 200_ NR
Antimony_ 200_ NR_
Arsenic__ 5 NR_
Barium 100_ NR_
Beryllium 10_ NR_
Boron 40” NR_
Cadmium 10_ NR_
Calcium _ 200_ NR_
Chromium_ 50" NR_
Cobalt — 50_ NR_
Copper 20_ NR__
Iron_ 100 NR _
Lead - 1_283.30_ BD 3_ 1.0|F__
Lithium _ - ~ 20 NR
Magnesium 100_ NR_
Manganese 10_ NR
Mercury 0.2 NR
Molybdenu 100_ NR_
Nickel 50_ NR_
Potassiunm 500 NR
selenium __3 NR_
Silicon 300_ NR
Silver —— 20_ NR_
Sodium £00_ ANRC
Strontium 10_ NR_
Thallium i0 NR _
Tin - 300 NR
Titanium_ 10— NR_
Vanadium_ 10_ NR_
Zinc 40 NR_
=x The LOQ must be adjusted for % 5clids and Sample

Weight for samples reporting in mg/Kg..

e e = AR303204




QUALITY ASSURANCE SUMMARY

PREPARATION LOG

,ab Name: LANCASTER LABORATORIES
DG No.: TEST _

iethod: P_
Client
Sample Preparation| Weight Volunme
Ho. Date . (gram) {mlL)

AR303245
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Wherequalitysascience. . . . L

4‘>‘-anca5ter Laboratorles _ Quaiity Control Sumary

: Hethod Blank
Instrumental Analysis Data

cczrzmmsmsozzos = == - == zrrazmss = £=
‘le Information |] Method Blank Analysis Matrix: WATER . ]

----- ===z= —ma= lI: - EFXEXIXE 3
! LL! | tlient I i | Analysis| Meth Blank] | Blank | ] |
} Sample Wo. | besignation || Parameter | Method| Date | Desig. | Batch Number | Result | Units] Log |

zz=zsmo== ===zmEs I I——— ----------- == zaERE

| 1 || Anion Scan | [ ! | | | |
[ I [| Fluoride ] 10 | ! | foooe- | msrL | i
1 | [| Chloride |1t "' | | Io-s Iment | 1
1 ! I} Niteite-k | 1C | r | | Iment | |
| | || Bromide  [I1c | ! | | == ment | I
! | 1] Witrate-M [1C | r | |- | masL | |
| | || Phosphate | Ic | f [ |- | mosL | 1
| H || sulfate f1c | . | i === - | mg/L | |
I | 11 I ! ! | ] - i |
I | [| prmonia-N | TAr | t | | | ma/L | I
| | || Chloride | 1 | } ] | - | masL | |
| ! [1 chlorine f1c | i | | e | % | I
I I || Cyenide ] T} ! l [ == | mgsL | !
I I [| Cyanide | | i I I .l ] t
| | il Reactivity | TAA | ] ] ] --- | mg/Kgl [
f | I} Nitrite - 0 | 1C ] ] | | == | mg/sL | |
! | ii Nitrate - N | IC | 1 [ [ = | mgsL | f
t [ il Phenol | Tan 7} | 'I | - | mg/L | i
I | }| Phospherus | TaA ] ] i ! --- | masL | ]
| I I} sutfate e | I b P masL | |
I i ToC | oo} I | oo | mg/L | |
I ifTOx | TOX° | | i | - | va/st | I
I Il Kieldshl | | | i | A [ I
| I|] Nitrogen | TRa | | ] | .- | ma/L | |
i | 1 I | i ] i | I ]
| | H | l t | | i I |
| ! 11 | I | I { ! [ |
I | 11 | I | | | | | I
f { 1 | | | I | | | |
{ [ 1 ! | ] l I I i |
! [ I | [ | | I | i [
| | I ] f I ! | I ] I
J | I | f I [ A | | I
I ] [ I ! I | I J | I
A | [ I i I | I | I |
| i 1 | | I I ! I I !
| ARBBREVIATION XEY |
Lomments | 1C = lon Chromatogfaphy -+« = Analysis not requested |
| TAA = Technicen AutoAnalyzer ’ NO = Not Detected |
| b = pistillation J = Estimated Value below LOG |
| TOC = Total Organic Carbon 100 = Limit of SUantitation |
[ TOX = Total Organic Halogens ' NA = Not Apphcable |

].arIcaster"Laboratori_es, e o 2625 New Holland Pike, Lancaster, PA 176015954 o 717-6552%13 0 3ax2 #7—2‘56-2681




(I}Lancaster | aboratories | | | cuntiy comost samary

WQEMBBSOEM& Matrix Spike Analysis
Instrumental Analysis Data
EXTAXTXTCTINETAXEER Wxi l: . S=msSsrEzscaac B ! -====.
|Samole Information 1] Matrix Spike Analysis Matrix: WATER
e L ]| ] = == == == |
j Lt [ Ctient il | {Analysis| Unspiked |Unspiked| | spiked | Spike | Spiked | i i
f Sample Wo. |Designation }] Parameter |Meth] Date | Desig. | Resuit ] LD | Desig. | Added | Result |Units] XREC |
::xxa:::=:::z:xzx:::xg:nsI]---- x = —— se==x ,_!
| | {{ Anioa Scan | | { { | | | | { { !
| i {1 Fluoride  jIC | | [ == i | | === ImssL | !
| [ I Chlorige  Ji1C | | [ | [ b= masL | |
! | Il miveize-w  [3C | | i =1 ! ! Io== qmest | !
! [ || Bromide lic | i b= i | | == fmesL | !
! ] | Witrate-x Ji1c | [ o= | b [o== Ima/L | !
I ] i Phosphate I | | b | I b= dmgsL | i
I ! [l sutfate e | ! [ - | [ [ ==~ fmasL | !
I | 1] [ | | | i | | | i J
i I I Amonia-y  |Taa | | S I | | Ime/L | ]
1 I || chloride  [ic | l Lo | | e | I
I | [] thtorine  f1c | | [T 1 [ = ] % | |
! | ] Cranide  |TAA | | [ T | | mert | |
I | || cyanide | | | { P | | b |
| | [l Resctivity [iar | | R | |- fmasxe] |
! | [I witrite - 0 jic | | [ e . ! o= fmasL | !
| ! 1] Kitrate - x jic | ] | | | f o= st | }
! | [} Phenol iTAr | i [ == ; l o==- ImgrL [ !
[ [ || Phosphorus  |TAA | | [ == | | | == fmgsL | ]
! t 11 sulfate ne | i P | ] == fmgit | I
| I [ Toc [Toc | ! [ == | ! | === Imgsl ]
| I I1 vox {Tox | | o= i | |o==- Juast .
| } 11 Xjeldant 11 ] i ] ] ] ] ! ! )
! l [l Nitrogen {Taa | | v i | | == clmgrl | {
! ! 1 I | ! | i | i [ ! ]
1 ] 1 11 | ] ; | | ] | | y
l { [ 1 { ! { i ] ! [ | |
! | I I I | | ] | ! ! ] |
! | 1] b i | ! I ! l i | |
! | i b | i i | | | ! | f
i | tH I | i | | | | | | |
I | i | i [ | | | | | | |
i | i b i | i I | ! | | I
! | il I I | | | | ! ] [ [
I | i | i [ | | I | | f [
! ! i P ] | | I I ] | ! !
- % Recovery Contrel Limit 75
Coments: % Recovery Control Limit 125

i ABBREVIATION KEY ]

{tC = lon Chromatography «~- = Analysis Not Requested |

ITAA = Technicon AutoAnalyzer " WD = Not Detected i

| = pistitlation J = Estimared value below LDG |

JT0C = Total Organic Carbon L0 = Limit of Quantitation f

|70% = Total Orpanic kalogens WA = Wor Applicable I

i * = Qut Of Specification i

. T T T e e e

L8

Lancasteriaboratories, Inc. ® 2425 New Holland Pike, Lancasier, PA 176015834 «  717-656-2301 'A-RFa% 917-656-2681




ouality Control Summary

qp Lancaster I_aboratones

! LLl

WﬁaEQEWyBEKEmE

Duplicate Analysis
_ Instrumental Analysis Data

P

E-== ———— azz== e ——

|=
Information || buplicate Analysis Matrix: WATER i
srrzsszsses ||=== ssss==zss scesmsessssssstemssspmenmussssesmmmmEszEEEEZZUZETEIEE 1
| Client [l | ]Analysrs! 1st Dup [1st Dup | [ 2nd Dup [2ndDup |} | RPFD  |Control]
[ semole Koo |Designation ||  Parameter |Meth| Date | Desig. | Result | 180 | Desig. | Result Junits| (Xy  [Limit |
szz=rssssssmmascc “—--— =z=mzmz == : ——----=[
| [l Anion Scan | | | | ! ! i, ! | !
| !l Fiuoride  |IC | | | === [ | - {mgri | | 20
! j| Chleride |1c | | I -] i | === |mg/st | ] 20
| I} Witrite-w  [IC | | | - ] ] | == jmgrv | | 20
| |} Bromide te | I o= | R L | 20
i {1 witrate-n JIC } | [ === ] | 1 === |jmg/L | | 20
| |] Phosphate |IC | l b= | | T P20
[ [{ sutfate jic |} i o=} | | --- |mg/L | | @0
I H P | | | | S } I !
| || Ammonia-N |TAR | i |o--- ] ] f. === imasL | ] 2o
| || Chloride jic | i b= ] ] b= Jmast | ] 20
| I'l Chlaorine {ic | ] o= | B BRI RS | | =20
I [| Cyanide |TAA | ] 1| == 1 { i ==~ [masL | | 2o
I I} Cyanice oo I I I ! i ] I I
i [l Resctivity |TaA | ] 1 - ] | | - |mgsKg| | =20
! | Hiteite - K JIC | | || | | e Imest | | 20
] Il Kitrate - K |IC | | ] - | | | == [mgst | | 20
| {l Phencl [TA& | | 1 == | [ | === |masL | [ 20
i 1} Phosphorus  |TAA | ! b= } o= jmasu | 20
i || sulfate [1c | | oo ! i == mast | ] =20
1 || Toc Jvoc | | b ! |- fmest | KL
! ] Tox [Tox | I |- ] | | == JugsL | | 20
! || kjetdaht b I | ! I! | J | |
i || witrogen |TAA | | o= ] | [ == mg/L | |20
! § i I { | l I ! I I
! I [ | ! I I ! I ! |
! Il I | I I ! I I i f
! i [ } I I I I I | I
I [ P f I I I I I ! !
! 1 | | I | | | |
I [ I I I f | I I ! I
I [l I | [ I | I I I t
! i [ ] | I [ I | ] !
| I b I 'I ! I | | !
I {1 oo | i { I [ | I I
I I oo I I ! ; I | I !
Comments: . - .o e Lo o Tey | ABBREVIATION KEY |
J1I€ = lom Chromatography -=-= Analysis Mot Requested |
~ |TAA = Technicon AutoAnalyzer HD = Wot Detected . ]
ib = Distillation J = Estimated Value below LOO]
}TOC = Total Organic Carbon LOa= Limit of Cuantitation ]
|T0% = Total Organic Halogens HA ='Not Applicable |
IHR = Not Required * = Out Of Specification ~ |

LancasterLaboratories, inc. @ 2425 New Holland Pike, Lancaster, PA 176015594 o 717-6551%13 Q 33.2 %-355-2631




4' ]_ancaster Laboratories ‘Buality Control Summary

Where quality s a science.

Methed Blank
Instrumental Analysis Data

EREIZAREETYIIYEXTINLIEE=E [ RN EE T s TR LS Sa === = SESEREREEISEEEE
sample Information [{ Method Blank Analysis Matrix: SOIL | .
EYCEXAEANTRXTINITED = l!:z_-a EEECEETZREEEETINEITIIEE ===Z==zEEs = FESEEEFSSIE=Z
i AR ] Client 11 I [ Analysis| Meth Blank} | 8lank | | ]
| sample Ko. ] Designation || Parameter | Methoe| ©Oate | Desig. | Batch Number | Result } Units} LOQ | |
TITIAARXETAMATERG. 3 !; = TEXIIITIIRXZTITIETEE == SR EEETSSSTESERST I ' ]
l | {| Anion Scan | i l | I | . ! I
i | Il Fluoride |1 | i | | - | masxgl !
| i |{ Chloride [1c | ! ! b | waskg] | I
| | 1l witeiteen 0 | | | | .- | ma/Kg] ]
| | 1] Bromide e | i |- | maskg) !
! | 11 uitrate-n | ic | | i b | marRy| |
I ! Il Phosphate | IC | ! l [ === | mg/Kg| |
] | H Sulfate | 1 ! : ] | - ImQIKg] |
| | i | 1 I | I b |
I ] 1] thioride [ic | ‘ [ o= | ms/Xgi |
! | | tatorine |1 | e N SRS N |
| ] |1 Cyanide IRIC 1 i oo | ma/Kg} t
I | |} tyanice ! I 1 ! | t t |
] | || Resctivity | Tan | | | | e - | marxal I
i ] 1] ®itrate-N i 1 i 1 o | mg/¥g| i
I { [l Phenol | T | { | | = | mgrrgl l
I I [| Phosphorus | TAA | I I oo | mgrkgf I
1 ] 1] Suifate jic ] ! ] ] == 7 ] mgsxg] !
| { il sulfur e : ! |- i % | l _
I ! i} 70c | oo | ! ! o= ] mg/xel [
I ! 1] Tox Cltox | | [ [ = | marxg] f
I | {1 Kjeldahl [ | { | I { | | .
[ | [} witrogen | Tan  } i | | - .| mgsxs] |
| | 1 ! ! ! | | | | !
! | 1 [ | | ! f | | {
! | I | ! | |. I | | |
! 1 1] ] ! f | ! | | ]
i | 1l t { | ! ! I | |
! | i ! ] i | I | | l
] i 11 | | ! ] | ] | |
| f 11 ! i | § { { | |
] | ! i | I f f | ] |
| | tH | ] | ! | | | |
! ! 1 ] | } | ! | | |
I | I | ! | ! ! ] ] f
] ! i | I I J | , | | |
| ABBREVIATION KEY I
Comments: " ] 1IC = lon Chromatography - - ---"= Analysis not requested ]
| TAA = {echnicon Autchnalyzer WD = Hot Detected |
| b = Bisrillation J = Estimated Value below LOQ ;
] TOC = Total Organic Carbon Loo = Limit of Quantitation |
} 10X = Total Crgenic Halogems NA = Not Applicable !

R R A e e e g e R e N R e e e g e e e

Lancaster Labaratories, Inc. ¢ 2475 New Holland Pike, Lancaster, PA 176015594 o 7176562301 Fax07§6;4~§eg




cuality Control Summary

(I}Lancaster Laboratones -

Where quafftyfsasc:ence. - Matrix Spike Analysis
Instrumental Analysis Data
----- ::::"j““':::::il =zo =szcEos = === SEZZEESES
le Information =~ || 'Matrix Spike Analysis Matrix: SODiL
====:==.—.::::::::::::::::::i [ ------- === s=Tzo=n ‘ s==m==spDooassTEEE ===
| LLl | Ctient ] jAnalysis| Unspiked junspiked| | Spiked | Spike | Spiked | ]

i
| Sample Ko. [Designation || Parameter "|Meth] Date | Desig | Re
i

LESS==Z=Z===s==S=sx=

sult | LO2 | Desig. ] Added | Result |Units| %REC

[

!

]
| ! || Anion Scan | | | I | ! I I | !
I J || Fluoride  jic | I o= I | foo-=- ime/Ks]
| ! || chleride  |IC | | b= I ! | | == Img/Ks]
l | S Nitriteew I I b= ! ! boo-n markg|
i | il Bromide e | I b | I | --- [ma/Ks]
| I I} wivrete-n jiC | { o I ! | -=- |mg/xgl
I 1 || Phosphate {IC | | o= | I | == img/Xg)
! | [| Sulfate - |iC | I o= L | | == Ims/Ks|
| I H I ! | ! | f I | l
I N [ Chtoride — fiC ] I o= ] ! |+~ |mg/Kg]
I I I} chiorine e | ! { o | [ |- % |
[ | }] Cyenide |TAA | I | P I fo==- Ims/Kg|
| | || Cyanide b I I ! I | I E I
P I [l Resctiviry |TAA | I o1 1 I | === |ma/Kg|
| | [| wizrete-n  [7AA | E o ! ! { == Ims/Kg|
I [ {[ Phenol 17A4 | [ oo i i |- -Imo/Ks|
I I i Phosphorus  |TAA | | oo | ! Ioo=-- Imarxel
I I 1§ suifate jic | ! IR | I . | === Img/Kg]
I I J] Sulfur e | ] Ioe- I I I B
| | || Toc .|Toc | | o= | I | =-- tme/Ks]
' I || Tox frox | | I I | [ LT
! [l Kjeldahl I | } I ! ! I ] f
I Il Kitrogen [TAA | | Il I I | === |ma/Ks]
I 1 [ | I ! [ I | I !
I I L I | | I I | I I !
i ! [ P I | I ! I [ I I
' N H | | I | | ! Loy
b - I [ ! ! I I ! I ! !
! ] H o ! | ! | I I ] !
i 1 i [ I I b I | I !
I | I (S I I I I I l | |
I | I P | I | | | I I |
I l al | i [ [ ] f I I I |
| ! i o ! l I I | | I |
. I il [ | I | | ! | I !
I I I (N I [ ! [ ! ! I [

‘ % Recovery Control Limit 7
Comments - - _ o _-% Recovery Contral Limit 125

| - ABBREVIATION KEY i
}1€ = lon Chromatography -+ = Analysis Not Reguested J
" |TAA = Technicon AutoAnalyzer KD = Mot Detected i
[o = Distillation L "J = Estimated Value below L0Q |
{TOC = Total Organic Carbeon L = Limit of Quantitation I
" |70X = Total Organic Halogens NA = Not Applicable |
= I

%

Out of Specification

LaﬂcasIér Laboratories, Inc. ¢ 2425 New Hollang Pike, Lancaster, PA 176015994 @ _7‘I7-656-23& ROBFQ(SIZG;-IGSI
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(l}Lancaster Laboratories - ity conrot sumary

Wherequaﬁzyxsasoence. Duplicate Analysis
Instrumental Analysis Data
Itkrl!!llll!l!l!tzkl:!lll:l‘ . sxa= 22 i w22 = ’.
Seple Information [] Duplicate Anaiysis Matrix: SOIL
2XEEXTER lll:ltis!:na::s:zz:] ] = 4+ 3L 3 3] = = Ymem = it -3 L 433 14 d
| L | Client 11 ! {anatysis| 1st Dup |}ist Dup | | 2rd Dup  [2nd Dup | | RPD |Centrot}
| sample Ko. [Designstion || Parameter |[Meth| Date | Desiz. | Resulr | DO | Desig. | Result [units] (%} [Limit |
FEEZEIREFAXTTEEER x. “ Tazry = s rEsrEercumcSECASEStEZIrSERSEDSSETSTEaESHrEEsy =====z=l
I ] 1] Anion Scan | | | ] I i i ] | ] ]
| | {l Fluoride  {ic | i | { ! {or=- imarkg| | 20 |
I I [| Chloride JIiC | I o= I | == |masKgl | e |
| I [] Ritrite-w [IC | [ |- 1 I | - [mgrKg| | 20 |
| | It Bromice  jic | | b= i o= imesxgl 2 ]
] ] [l wizrate-n [iC | [ [ == l | === ‘lmg/Kg] | 20 |
I I || Phosphate [iC | f o= ! b= Img/Kg] | 20 |
! ! 11 Suifate lic |} ! I - ! I o= Imerxs) 20 |
[ ! [l [ ! I ! | { l ( | |
| ] ]] Chioride [1e | I o= I 1 - Img/Xs) [ 20 |
! ] ]} Chiorine jre | | ! | | P ] %] | 20 |
{ | 1] Cyanide Tas | ! Lo i | == imgsxsi B
I [ [} Cyanide Il I I ! I ! ! f | 20 |
i i {] Reactivity |TAA ] | I - | [ === [mg/Kg| [ i
) H 1] Ritrate-¥ 1T ) ] J - 1 ] ] === [mgigj ] 20 |
: i | Phenot |Taa | | |- 1 | - imaskg | 20 |
| | [[ Phosphorus  |TAA | | [ S | | - merks] | 2 |
| ] 1] sulfate J1ic | J ! [ I [ === Imarxg} - | 20 |
{ ! 1} sultur jic § ! P 1 b= bR | =20 |
! | [ ToC jroc | I | f I | === Ima/Kg] I20 |
i ! I vox f1ox | l ! f | [ ==~ Img/Kg] [ 20 4
i ! 1] Xjeldahi T i ! ] ! 1 ! ! | 20 .
| i 1]  Hitregen [TAA | | | } | | |mg/%a] [ 20
| i B I [ | | | | ! | [ !
1 | i | i I i } ! | J ! J .
I i I | B { | | | [ t | | {
! J 1 11 [ | ! | I ! I [ !
I ] 1 [ | [ ! | I I | ! !
! | { b i | | ! i ! 1 i ]
I I 1 ool ! J | [ ! J ! f !
! [ i I I I | I i | I ! |
I ! i P ! | ] i i ] l ! |
[ ] [I bl ! | [ [ [ ! | [ !
f | 1 i1 I o J I f I | i
: ; 1 11 ] ! ] i ! i J ] I
| [ 1 b | ! i ! | { { | !
Comments: | ABBREVIATION KEY i
it = Jon Chromatography ---= Analysis Not Requested |
|TAA = Technicon AutoAnalyzer HD = Not Detected ]
I = pistillation J = Estimated Vaiue below LOD|
[TOC = Total Orgamic Carbon Log= Limit of Quantitation |
|10X = Tetal Organic Kalogens ’ KA = Not Applicable |
[8R = Aot Required * = Qut Of Specification |

AR303252




(‘}Lancaster Laboratones : o ety Bomtrat Sumsry

W)er?quairtyrsa SCIEHCE‘ , : ewimnoTuzamcoi.o oo w.wowo-.: o Hethed Blank

T T et T ST e H:scellanenus in‘et Chemistry -

==== ”:::zzaz z=s===T ==== === =
ample Information’ ]| Wethed Blank Analysis 7 Matrix: WATER |
SEERTTTE=E l l ------ === ===zc=s = : = == . =
| LLt }  client 1 | | Analysis| Meth Blank] | Blank } ] ]
| sample He. | Designatian || parameter | Method| Date | Desig. | Batch Kumber | Result . | Units| Lo |
e e T 1} I I__ ==zz==%
I | || Alkatinizy | | { | I ! I |
] | [ to pi 8.3 | M l | | | .- { mgsL | 1
! | [ to pH 4.5 | H I ] | | - [ mg/L | 1
! | i Ammonia ] i ] | I | ] I
| | {{ Nitrogen ] 71 | ] i | === | mgrL | 1]
| I 11 8op v ] | [ - | mosl ] 2]
| [ |} coo |7t | | ! R [ mgst | 50|
| | |1 Free Cyanide | cCO. | | ] [ o= | mg/L | D.005 |
! | || Hexavalent | i I | | ! | |
I | || chromim | co ] I | b { masL | D.02 |
| | || kBAS | co | | | |- ! mgst [ 0.02 |
[ ] [] 0il and Greese | & ] ! ] ! .- | mgsL | 0.2}
[ | || orthophosphate | CO | i | P | mast | 0.01 |
| | [l et LI | o oo | [ o.01 |
| | [[ Petroteum | I ! | I ! [ I
| | f| Hydrocarbons | IR | | I | --- I mg/L | 0.2 |
i | || Total sotids | oo | | ! i --- | mgsL | 10 |
i i I Total | | [ o { | I |
i [l Dissolved | I I | ! I I |
| H Solids oo | | ! i - | mgsL | 0]
i [l Total | [ [ . ! | I |
I i [l suspended | [ | P ! | | I
R I [l solids foo | | | o= fmasl | 4|
i ] I} sutfide | 11 | | ; ! -—- | masL | 0.1 ]
| | fl | ! I | ! | | !
I | fl ! | ] | ! I |
| ! H | I I | I I ! I
! i [ I | I | | I | |
] ! H | | | ] | I ! |
I I ) | ! I | | I ! I
| | I ! I [ | | [ ! I
| I II | | | I I I ] |
| I I | | | | | I I i
I | 1 | ] | I | | ! |
I | i} | | | I | | I 1
I | ] | | 3 | | | | I
| ABEREVIATION KEY |
Lomments } 71 = Titration o === = An2ilysis not requested |
] TU = Turbidimetric ND = Not Detected . |
| .o = Catorimetric J = Estimated Value below LOQ . |
| IR = Infrared Spectrophotometry LOQ = Limit of Quantitation |
| & = Gravimetric ' . KA = Not Applicable |
| b = Distillation M = Meter i
| 00 = Oven Dried ’ |

Lancaster Laboratories, inc. . e 2425 New Holland Pike, Lancaster, PA 77601-5594 & 7T7-656-2301 qﬁé&%&-&a




‘Guality Control Summary

Matniy Onile baal. in
PPy

- 4[ Lancaster Laboratories |

“ i A S R b SR e S ey

Wreypor D

‘Miscellaneous Wet Chemistry

Matrix: WATER .

,,” eCnwmsEEmsEmcgroEe .

Where quality is a saence.
XX EEX
|sample Information |} Matrix Spike Analysis
AEACREEIERTTRNR
o | clienr [] ]

| Sample No. [Designation || Parameter [Meth| Date | Dasig. | Result | LDQ | Desig.

EAERET LIRS TS TTTITAIELTES i i-

[#nalysisiUnspiked |Unspiked] | spiked | Spike | Spiked |

= T -

err—EoroErTEEE

| Added | Result |Units| %REC

=

|
l [l Alkatinizy | | l [ [ | | | I l !
| il ropis3s M | | == ! | R LI l
i 1| opual 8 ) ] b ] 1 ] ] === mgst | |
| {l ammonta © ]| | f | | | | ! { !
| [l Witrogen [T1 | | | =1 1] I | = mast | l
l ] &0 Mo I o= 2] | | -e- |mart ] |
| H coo Tt 1 foo--- bose | ! booeer marc !
| [[ Free Cyanice [co | ] | --- Jo.005 | I [ === |mgsL | |
| |] Hexavalenmt | | | ] ] | | j } | |
| 1l Chremimm  joo | I | === jo0.02] i A LT |
| [[ HBas fco | l { --- [0.02] ! B LT [
| [] oil and Grease|s | | | === ] 82 & | o= 1 % | |
] 1 orthophesphate]to ) ] I o--- ]0.01] ] | =-- jmgsL ] |
{ 1l Mo | { ==~ j 001 | {1 [
! I petrotem | | [ I [ I I [ | ! |
1 |l Rydrocarbens]Ir ] | [ - | 0.2 | | | === fmgsL | |
| [l Total solids joo | | [ o= | 10 | b= dmert | i
| 1] votat [ 1 | | ! | B l
! | Dissotved | | ! [ | | ! g
! I oseties o || | - 0] | |- e | .
l [] Total | 1 1 [ t [ [
| [l Suspended | | ! L] | ! I |
I II  solicse Joo | ! I o= ] 4] | |- fment | |
1 | sutfice 11 | ! [ = ] 0 ! | - et
| It I | | ! | i [ |1 |
I H 11 | | | I ! | I | I
l I Lo f | [~ 1 | [ | | P
| ] I | ! I | | I P |
I H I ! I I | | i I ]
{ 1 I | | ! } } ! I | 1
l i [ I I i | ! ; [ | f
I i [ 1] ! I I [ I f ! I |
! i [ } ! } | | I I } !
I Il I | i I [ [ l b |
| I I ! | I | | | I [ E
i 1 [ i ] ] i ! ] P ]
% Recovery Control Limit 75
% Recovery Control Limit 125
| ABEREVIATION KEY |
|71 = Titrarion ~-- = Analysis Not Reguested |
fTu = Turbidimerric - ND "= Not Detected _ ] _
|co = Colorimetric . -d = Estimated Value below Loa |
|IR = Infrared Spectrophotometry Loe = timit of Quantitation | .
{& = Sravimetric NA = Not Applicable ]
[0 = Distillation M = Meter |
|00 = Oven Dried : * = out Df Specification |
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EEORESES
.anple tnformation

=as

}| Duplicate Analysis Matrix: WATER i
= __=====I ‘ =====mmz=ooogeT = zzux= ==z = _I
] LLI | Client 11 | janalysis| 1st Dup {1st bup | | 2nd bup |2nd Dup | j R lControl|
| sampte No. |Designation || Parameter fMeth| Date | Desig. | Result | LOC | Desig. | Result |units| (X) [Limit |
==== ]! ==== = - 3 = === E
| | [l Alkatinity | | | ] I i { [ | |
I I [l topig3 (M | | | o= 1 | o= mest | { 20
[ | i[ tophé&5 M | ] |- 1] | < |mast | | 20
! | || Ammonia it l [ . I 1 ! | l
] | {1 Witrogen Tt | | ! - 1 |- {masL | | =20
J ! ]| B0 m f | -] 2 | e merl ) j 20
| | 1] coo I | | | S0 | e fme | ] 2
! | || Free tyanide |to | i | - | o.005 | - masy | | 20
i | || Hexavalent | | ! I [ ! [ I ! |
| | || chromium = |co | i | === | o0.02] i - jmgst | [ 20
| l || uas |co | | | === 1 0.02] LT P20
i i | 0it and Gressejc | i { = 62| =~ | - % { 2o
! | || orthephosphate}co | | ] === | p.01 | | img/L | ] 20
| ] [] pH LI ] | == 1 oc.01] o | | 20
| . [l Petroleum [ | I ! I i ! | |
i | Il Bydrocarbons[IR | I | -1 oz | === JmasL | | 36
P | |} Total solids Job | | } - 10 | | === JmgsL | j 20
l | [ Tetal | | L | | Lo
‘ | [l Dissotved | | | i l | l | [ I
| I Solids joo | } ! | 10 | | fmg/L | | 20
| |1 Totat I I | | I [ o | |
i | {| Suspended | | ! | i ] . I ! |
I ] [[ solids  foo | [ f [ 4 [ === ImssL 4
[ ] [} sulfide 11 | | | | e | == ImssL | i 2
| | I I - | | [ | l | |
| I 1 1 | | E i | f | |
| | 1 I ! N | ] I | | |
f ! ] ] J J | ] | | | !
| | {1 o I | I ! { I | l
! ! I oo [ | | b | | | ]
| I 1 oo | t 1 i | ! | ]
| I i i f i I | | | [ ]
| | I i l ! l | ] ! | I
| i [ I [ [ ! ! | | ! !
! [ 1l b l | | ] | | | l
I I 1 I | [ | | ! B | |
Conments _ ] . ABBREVIATION KEY. ]
]71 = Titration ---= Analysis Not Requested |
|T¢ = Turbidimetric ~ KD = Hot Detected }
|0 = Colorimetric J = Estimated Value below LOR|
1R = Infrared Spectrophotometry LOG= Limit of Quantitation {
[& = Gravimetric NA = Hot Applicable i
|0 = piszillatien K = Meter |
|0 ="Oven Dried * = put Of Specification ]
' [NR = Not Required ]
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Miscellaneous Wet Chemistry

xx 11 ; ss=ss=zzemszszas
|sample 1nformation 1] Method Blank Analysis Matrix: SOIL . l.
=== : o
| Lt | ctient | | | Anatysis| Meth Blank| | Blank | ] |
| ssmple | Designation ||  Parameter | Method] Date | Desig. | Batch Number | Result | Units|{ LoQ |
= [jme== ——
! ! || amonia || | | | Lo
| | | Kitrogen |0 | | | [ mems| 1
! | 1] oo (5| [ I | - |merxs 50
l ! | hoavatent || | | | o
! l {| chroaim [0 | l ! | - {mes| 02|
z i 1] wess leo | | | | - imee] |
| | || wofsture [ | | ! | o ] %]
| ] {} ot and Grease | ¢ | i ] | --- | % | 0.2
! l [l o TR | l [ 1
! | || perrolemn | | ! [ 1 o0
] 1 || Hydrocarbons | IR | | i | - | mg/kg] 20|
| | 1] sulfide P | | i T T
| | [l Reactivity |T1 | | | | --- | mgsxkgl 50 |
1 I |1 sulfide ! | ! | I ! | i
] ] Il Titrimetric |71 | | I [ - | maskgl 5
| i i ! I ! 1 | i i 1
! l {l l ! | | | [ ! l
I I i1 I | I | i l l |
| { I | | | I ! l ! )
l ! H | ! | i | ! | | .
| ! i l | [ [ { | [ |
! I i ] | | ! l | | |
! | I ] i | 1 ! I I l
| | 1 ! [ | | | | ! l
! ! H I [ | I | l [ |
| l 1 I I f l | i | i
l i i} | l 1 1 ! | 1 |
l ! il | | l l I ! l !
| | H ! ! l | | | l |
] [ H I I ! i i l I l
! ! 1 | | | | | | i 1
| | I ! [ | [ l f [ I
| l I | ! I l l I I I
I | il I } i | ! l ! |
| | H | ! | i ! } | 5
l l } l l | l l l ! l
1 ABBREVIATION KEY |
Cormetits: [ 11 = Titration -=- = Analysis not requested |
| TU = Turbidimetric KD = Hot Detected 7 i
| €0 = Colorimetric J = Estimated Value befow LO3 |
| I = Infrared Spectrophotometry L0Q = Limit of Quantitatien ]
| 6 = Gravimetric KA = Not Applicable i
| b =Dbistillation H = Meter |
l

| o0 = Oven Dried

R e e R e e e g e g el B e A e e
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Matrix Spike Analysis

'ﬂisqellaneous Wet Chemistry

Qo

==o=ry

| '_"_—7_“““"_”"_”___"

Il :
le Information || Matrix Spike Anslysis ‘ Katrix: SOIL ]
""" | js====m==== = === |
I R | client 1] I [Analysis|unspiked |unspiked] | spiked | Spike | Spiked | | i
| semple Mo. |besignation || Parameter  |Meth] Date | Desig. | Result | Lo | Desig. | Added | Result |Units] XREC |
= so=S=sassszes Ell SEZEREEEEEREZEEAEEL ===g===p= I
[ [{ Ammonia I I [ f [ [ [ I I
[ || Mitrogen o | | | 1 | L L H) |
| - LU | boo=-- | 50} - b= Imo/Kg] !
| {{ Hexavalene | | [ i | [ } | i | |
! || chromium  joco | X | === | 0.2 l | --- -|mgrxg] |
l || MBAS fco | | Ao | | | -~ |merxe] !
I Il Moisture joo | } |- | ! | -1 %} I
| || oil and Greasefc | i | == ] 0.2 | o= 1 % | |
[ [l s B L | |- I I |- I |
| }] petrolewmm | ] ) | ! ) J J | ! J
| [l Hydrocarbons|ik | I | === | 20] | fo=m masxgl [
| [| sulfide | ! | i l | | | { I
] [| Resctivity |11 | i | ==} 50 | o=~ |marxg] |
I F[ sulfide P ! f | | I | [ | i
] [} titrimetric |11 | | | -1 51 | | - |mgss| |
I H ' b ! I l | ! ! | ! |
| H Lo | [ ] f [ [ I [
| 1 I | | ! | | ! I I
| i b | | | | I | I | |
[ ] i | | l | | i I {
! I I I | I i ; i ! I {
! ] I - I | ! I i [ I |
I | H o ! ! o ! | I | l !
I I [l | | ! | | I | | ! |
| l C b b | | I | | | I
! | I P I ] I l } | .o J
| I il oo . | I | | I | | l
| I I ol I I I [ | I | I |
| I ! b i | I ! ! | I I I
| | I P ! i l ] I ! l | I
| | I o I I l ] I l | | |
! | i [ | | t | I I I | |
l r ( R | [ | 1 [ |
| I I I | I | ] | ! ! I N
] | I [ I l | | I ! ; | I
l ! H I | { ] | ! | ! ! [
X Recovery Controt Limit 75
Comments: X Recovery Gontrol Limit 125

| ABSREVIATION KEY : [

]T1 = Titration -- = Analysis Mot Reguested }

T4 = Turbidimetric KD = Hot Detected , |

' I'Co = Lolorimetric . LCS = Laboratory Control Standard]|

|IR = Infrared Spectrophotometry L0d = Limit of Quantitation |

|6 = Gravimetric o © MA = Not Applicable - |

|o = pistillstion M = Meter |

|00 = Oven Dried * = gut Of Specification ]

Lancaster Laboratories, Inc... .® 2425 New Holland Pike, Lancaster, PA 776015054 = ?17—656—?3& R3'Q<3r25&363x
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Where quality s a science. Duplicate Analysis

Miscellanecus Wet Chemistry

xxxx = ” = = o
{Sample Information I} puplicate Analysis Katrix: SOIL '
=zExx ] l === --—__..]
[ L | ctient ]| [ |Analysis{ ist bup {1st Dup | | 2nd Dup |2nd Dup | ] RPD |tontrol]
| sample Ho. |Designation [[ Parameter [Meth| Date | Desig. | Result | LO@ | Desig. | Result [units| (X} |timit |
= !!-;- __________ l
| 1 } Asmenia I ! ! | i | P | |
l I I Ritrogen o | I e | === |mosxg] [ 20 |
| [ [l cco LA i [ -1 50 | === Imeskg| | 20 |
! | || exavalent | | | | l | | P I !
i | [] chremium  feo | | | - { o0.2] I === Imasxs] | 20 |
| ! H waas ico | i P i 1 === ImerKs |20 |
! | [] Maisture Jeo | | | -1 ©6.5] [ B |20 |
] | |] ©it and GreaselG | ! | =1 0.2} | === ] x| I 20 |
! | I e A | |- a0 I LT 5 | 20 |
! I [| petroleem | | ! ! [ [ | [ I |
I i I] Hydrocarbons]iR | ! bo-- ] 20} I LT5) | 20 ]
] | [] sultide L { l l | | o I l
; i 11 Reactivity [T1 | | [oe 50 | | === |mgs¥s] | 20 |
| f I sutfide P | f - | - | b | |
| o [} Titrimetric |T1 | | | - | 5| | ==~ |mgsxg] [ 2 |
! ! 1 o | ! I | I o I l
! ! I I l I | | | [ | |
| i I I | | I | l oo I I
; | i I i | ! | 1 oo !
I | 1 o I | I I | I i
| ! I I ! | | ! I oo I
{ l fl b | | 3 ! | P [ !
| | H I I | I ! | b l l
! ! ] I ! I ! ! | | I !
! I I [ I | | I ! | ! !
l | t i1 ] { ! I I P l |
[ ! H P | | | | ! P ! !
I | 1 I | I l | | [ I ]
! ] 1 i1 ] ! ! | ) P f }
[ I I oo | I ! b ] I | I
{ I 1l [l | I i ! ] I ! i
| ! 1 [ l ! | | | I | |
| | 1 Fod | ! I I i P ! !
i ] H o] ! ! | l | ] l | l
I I [ I | I ! | I I I | !
| I f ol ! I I { | I | i
Comments: ] ABBREVIATION KEY |
[Tt = Titration =-+= Analysis Hot Requested |
[Ty = Jurbidimetric HD = Hot Detected |
jeco = colerimetric LCS = Lab. Control Standard |
JIR = Infrared Spectrophotometry LOG= Limit of Quantitation |
|6 = Gravimetric NA = Not Applicable )
i = Dpistiltation - M = Meter .
fodb = Oven bried * = put Of Specification
[NR = Not Required |
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~Laboratery Control Standard Analy
Miscellaneous Wet Chemistry

ample Infarmation

Lab Control Spike Analysis

Matrix;

SOIL

. [Designation

| |Analysisjunspiked [UnspIked[
| Result | LOQ

{Meth| Date

| Desig.

—ar E-____....___l

[tab Cntri]tab Cnt!|Lleb Cntl| 1
| Added | Result |units] %REC

8

0il and Grease|G

Hydrocarbons | IR
Reactivity |71

Titrimetric |TI
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--- |mgsKg)
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] %
i
| I
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== }masKg}
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---  |mg/Ks]
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Lancaster Laboratories, Inc,

X Recovery Contrel Limit
% Recovery Control Limit
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|t = Titration

jTu = Turbidimetric

|co = Colorimetric

JIR = Infrared Spectrophotumetry
[6 = Gravimetric

o = pistillation

oo = Oven Dried

ABBREVIATION KEY

WO
LCS

nouonou

=
>
n

Analysis Not Requeéted
Hot Detected
Laboratory Contre! Standard
Limit of Quantitation
Not Applicable

M = Meter .

. * = Out OFf Specification
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INTRODUCTION

Environmental Resources Management, Inc. (ERM, Exton; PA) has
developed a field analytical service for providing high quality data in real
time for the Middletown Airfield Facility Investigations at the
Middletown Airfield. The ERM-Field Analytical Services Technology
(ERM-FAST?®) service consists of qualified chemists using laboratory-
grade analytical instrumentation to perform on-site analysis of potentially
contaminated matrices. It is intended that the analytical facility will serve
as a tool capable of analyzing site matrices to provide both screening level
(Level II) and analytical (Level III) data on-site. This information can then
be utilized by project management to best direct the investigation in terms
of changes in scope, additional sampling and analysis, and the selection of
samples for laboratory confirmation.

---ERM-FAST SERVICE DESCRIPTION

The ERM-FAST service will provide field screening data by using a Gas -
Chromatograph (GC} instrument equipped with dual detectors in series;
an electrolytic conductivity detector (ELCD) and a photoionization
detector (PID) for analysis of volatile organic and selected semivolatile
organic compounds. The GC is equipped with a data integration software
system and will be configured for headspace injection. The ERM-FAST
service will provide field analytical data by using a Gas
Chromatograph/Mass Spectrometer (GC/MS) instrument. The GC/MS s
equipped with a Purge and Trap Concentrator which is interfaced directly
to the column inlet on the GC. The GC/MS is also equipped witha 70 ev

- ion source, quadrupole and electron multiplier mass-selective detector. A

386 MHz PC with full chromatographic and spectral interpretation
software, including the NIST mass spectral library database, are also
included in the system.

The instrumentation and external personal computers (PCs) used in the
data reporting will be housed in a cube-style truck located on site to
provide data on a rapid turnaround basis. No significant effects of
ambient air are anticipated do to local airport activities. The GC/MS
analyses to be performed shall be carried out in a closed system with an
internal helium environment. Additionally, the facility requires only
reagents necessary for the analysis of volatile organics, and therefore no
reagents that can potentially interfere with volatiles analyses shall be
present within the field facility. The operating analytical space of the

BRM,INC, - - - - - — Comeme o 2 © 7 - MIDDLETOWN AIRFIHLD-PMOO0S 02.01-JULY 1, 1994
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truck will be climatically controlied by heating and air conditioning units
to maintain a stable operating temperature for proper performance during
analyses.

ERM-FAST QUALITY ASSURANCE PLAN (QAP)

The sections that follow contain detailed descriptions of all aspects related - -

to the operation of ERM-FAST (“the field facility”) on site. General areas
of attention pertain to standard operating procedures, analytical methods
and capabilities, and data quality control/quality assurance.

ERM, DNC. _ A . A R 3 Dwmnﬂﬁm-ﬂvmm




Section:

Date:;

2.1

22

2 _ -  Page: : 1of3

July 1; i994 : . Revision No.:

PROJECT ORGANIZATION AND RESPONSIBILITIES

While all personnel involved in an investigation and in the generation of
data are implicitly a part of the overall project and quality assurance

. program, certain individuals have specifically delegated responsibilities.

Within ERM, Inc. and ERM-FAST® these are the Technical Director, the
Technical Manager, the Chief Field Chemist, the Quality Assurance
Manager, Field Chemists, Field Technicians, and the Facility Schedule
Coordinator. Detailed descriptions of qualifications and experience for
each of the personnel involved in investigations and in the generation of
data are included in Attachment 1 of this QAP. '

TECHNICAL DIRECTOR

David E. Gallis, Ph.D. is the facility Technical Director (TD) for ERM-
FAST. Dr. Gallis is ultimately responsible for the overall technical and
analytical design for the project.

The TD maintains routine communication facility Technical Manager,
Task Coordinator, and the Project Manager (as described in Section 2.6 of

1

the QAPP) to aid in logistics and establishing analytical details. The TD .

-serves as the prime client and agency contact on matters of analytical

activities.

'TECHNICAL MANAGER

Mr. David R Catherman is the Technical Manager (TM) for ERM-FAST.
He is responsible for oversight of the various technical and analytical
elements of a project.

The TM maintains routine communication facility Technical Director and
Task Coordinator. The TM also maintains routine contact with the field
facility team to monitor on-site work and regularly review major work
elements prior to submittal.
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23 FACILITY TASK COORDINATOR e

Mr. Willlam L. Goldschmidt is the Facility Task Manager (FTC) for the
project. He is responsible for coordination of the technical and analytical
progress, and scheduling elements of this project. The FTC is the main -
communication link between the field personnel and the Project Manager
(as described in Section 2.6 of the QAPP).

The FTC maintains routine contact with the field facility team to assure
project work is being completed as scheduled. The FTC oversees all
scheduling and budgeting for the field analytical services. .

24 QUALITY ASSURANCE MANAGER

Ms. Shawne M. Rodgers serves as Quality Assurance Manager (QAM) on
all projects requiring the collection of data, and as such is not directly
involved in the routine performance of technical aspects of the
investigations.

The QAM’s responsibilities include the evaluation and review of the
Quality Assurance Project Plan and final analytical reports.

25 CHIEF FIELD CHEMIST B
Ms. Cheri A. Pearson is the Chief Field Chemist for the facility. Her
primary responsibility is the on-site supervision and use of the field
facility. This includes all aspects of preparation and analysis of samples,
data compilation, and tracking quality control sample analysis frequency
and integrity. Additionally, she is responsible for maintenance and up-
keep of the fadility, assisting in method development, and training and
direction of other Field Chemists and Technicians with respect to facility
analytical instrumentation.

26 FIELD CHEMIST

Mr. Michael Osterhaudt is the field facility Field Chemist. His primary
responsibilities include all aspects of preparation and analysis of sampies,
data compilation, and tracking quality control sample analysis frequency
and integrity. Mr. Osterhaudt will also monitor all aspects of sample
custody, storage, and preparation for analysis.
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. 26 . FIELD TECHNICIAN

Ms. SueEllen Doty is the field facility Field Technician. Her primary
responsibilities include all aspects of sample custody, storage, and
preparation for analysis. She is also a vital communications link between
field sampling personnel and the field analytical facility. Additionally,
she may assist the field sampling team in the procurement of samples if it
is deemed appropriate by the Project Manager (PM).
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QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN
TERMS OF PRECISION, ACCURACY, REPRESENTATIVENESS,
COMPARABILITY, AND COMPLETENESS

- OVERALL OBJECTIVES

Data Quality Objectives (DQO) are quantitative and qualitative statements

~ specifying the quality of the environmental data generated on site by the -

field screening unit to support the decision-making process. DQO define

" the total uncertainty in the data that is acceptable for each specific activity

during the investigation. This uncertainty includes both sampling error
and analytical error. Ideally, zero uncertainty is the intent; however, the
variables inherently associated with the process {field sampling and
analysis) contribute to uncertainty in the field data. It is the overall
objective to keep the total uncertainty within an acceptable range that will
not hinder the intended use of the field data. In order to achieve this
objective, data quality requirements such as quantitation limits, criteria for
accuracy and precision, sample representativeness, data comparability,
and data completeness have been specified. The overall data quality
objectives and requirements will be established such that there is a high
degree of confidence in the measurements performed. The data collected
in the field by the screening unit during the course of an investigation will
be used to answer the following questions.

1. Are targeted compounds present or absent in the matrices
(qualitatively)?

2. If targeted compounds are present, what quantities (concentrations)
are present in the matrices (quantitative)?

3. Whatis the need for additional and/or expanded analyées?

The sample media that will be collected to answer these questions will be
soils, soil vapor, and ground water as detérmined by the Project Manager.
As previously stated, the parameters that will be used to specify data
quality requirements and to evaluate the analytical system performance
are precision, accuracy, representativeness, completeness, and
comparability (PARCC). Table 3-1 defines all of these parameters.
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Table3-1  Definitions of Data Quality Parameters

* Precision - a measure of the reproducibility of measurements under
a given set of conditions.

*  Accuracy - a measure of the bias that exists in a measurement
system.

¢ Representativeness - the degree to which sample data accurately
and precisely represent selected characteristics.

¢ Completeness - a measure of the amount of valid data obtained
from the measurement system compared to the amount that is
required.

¢  Comparability - a measure of confidence with which one data set
can be compared with another.

FIELD INVESTIGATION QUALITY OBJECTIVE

The objective with respect to the field investigation is to maximize the
confidence in the ﬁeld data in terms of PARCC.

Section 8.1 presents the frequency with which method blanks, field
duplicates, field blanks, matrix spike samples and continuing calibration
checks will be analyzed by the field screening unit such that a specific
degree of precision and accuracy can be calculated. The data quality
objective for field duplicates is to achieve precision equal to or greater
than that summarized on Table 3-2.

Precision will be calculated as the relative percent difference (RPD) or
percent difference (%D) if there are only two (2) analytical points and as
relative standard deviation (RSD) if there are more than two (2) analytical
points. The analysis of method blanks, field blanks, continuing calibration
checks, and matrix spike samples will provide a check on accuracy.
Although accuracy can be assessed by evaluating the results of blanks,
blanks do not monitor analyte losses. The analyte loss will be checked by
the evaluation of the matrix spike samples, as well as internal standard
recoveries and surrogate recoveries on a sample by sample basis. The
analysis of blanks will, however, monitor contaminants introduced with
the sampling process, preservation, handling, and the analytical process.
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The data quality objective for method blanks and field blanks is to meet or
exceed the Practical Quantitation Limits (PQLs) for the analyses. The
PQLs for the field facility screening protocols are specified in Section 6,
Table 6-1. :

In the event that the analysis of quality control samples proves ,
contamination and/or poor recovery, the associated data will be qualified
as described in Section 10.3. Through the submission of field QC samples,
the distinction can be made between facility problems, sampling
technique, and sampie matrix variability.

Table 3-2  Criteria Objectives for GC Screening Data

Field Facility Objectives for Selected Volatile/Semivolatile Fractions

Precision Objectives Sail Soil Vapor : Water
Field Duplicate
(Blind or Labeled) Within 35% RPD. NA Within 35% RPD
Field Analysis Replicates  Within 35% RPD Within 35% RPD  Within 35% RPD
Initial Calibration Within 30% RSD Within30% RPD  Within 30% RSD
Continuing Calibration ~ Within 30% D Within30% D  Within30% D
Checks -

Accuracy Objectives Soil 'Soil Vapor Water
Field or Method Blanks ~ Less than the PQL " Less than the PQL ° Less than the PQL
Matrix Spiked Samples 70-130% Recovery NA 90-110% Recovery
NA = Not Applicable
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Criteria Objectives for GC/MS Analytical Data

Field Facility Objectives for Volatile Organic

Compounds ]

Precision Objectives _ Soil
Field Duplicate ST
(Blind or Labeled) Within 35% RPD
Field Analysis Replicates ~ Within 35% RPD
Initial Calibration Within 30% RSD
Continuing Calibration Within 25% D
Checks

Accuracy Objectives Soil )

Field or Method Blanks Less than the PQL
Matrix Spiked Samples 75-125% Recovery

Internal Standards -50 to +100% of ICAL
Signals
Surrogate Standards As per Method 8260

FIELD FACILITY DATA QUALITY OBJECTIVES

The screening facility will demonstrate analytical precision and accuracy
by the analysis of method blanks, field duplicates, matrix spikes,
calibration check standards, internal standards (GC/MS analyses only),
and surrogate compounds (GC/MS analyses only). Precision (as well as
instrument stability) will also be demonstrated by comparison of
replicated response of calibration check standards and by the comparison
of duplicate analysis data. Facility screening accuracy will be
demonstrated by the addition of analytes spiked into a representative
matrix, and also by the analysis of field and method blanks. Facility
accuracy for GC/MS analyses will be demonstrated by the specific
procedures listed in the Standard Operating Procedure (SOP) for GC/MS
analysis attached to this QAP (Attachment 2). The SOP is identical to SW-
846 Method 8260, Revision 0, July 1992. Accuracy will be presented as
percent recovery (%R).

The field chemist will process an aliquot of sample such that the analytical
results will provide a high degree of representativeness with respect to the
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- sampling point. In addition, the field chemist will document all analytical

problems encountered during the course of the investigation and
determine if any problems affect the quality of the data. Communication
will be maintained with the Facility Task Manager and/or Project
Manager so that analytical problems encountered with critical sample
points will allow these samples to be re-collected and/or reanalyzed
without delay. Furthermore, ERM-FAST services will provide data
deliverables sufficient to ensure that analytical methods, parameters, level
of QC and reporting units are consistent throughout an investigation.

- -CRITERIA OBJECTIVES

The quantitative accuracy and precision objectives (criteria) that ERM-
FAST will require for the field facility are summarized in Table 3-2 and
Table 3-3. The precision and accuracy objectives are set for soil, soil vapor,
and water matrices for each quality control parameter.

The Practical Quantitation Limits (PQLs) for the seventeen site specific
volatile and semivolatile organic compounds for GC screening are listed in
Table 6-1. The PQLs are 5 micrograms per liter (1g/L) water, 10
micrograms per kilogram (ug/kg) soil, and 5 pug/L soil vapor. The PQLs
for the Target Compound List (TCL) Volatile Organic Compounds (VOCs)
for GC/MS analysis are listed in Table 6-2. The PQLs are 25 yg/Kg soil.
However, it should be noted that actual quantitation limits are sample
specific and depend on variables such as dilution factors, samples
matrices, percent moisture, and the specific analyte. The data reported at
or near the PQL will be handled cautiously since the stated data quality
objectives for accuracy and precision may not “translate” well in some

' situations (i.e., accuracy and precision suffer for results approaching the

PQL). | : |

DATA MANAGEMENT OBJECTIVES

It is a data management objective that all aspects of a field analytical
investigation for sample preparation and analysis use/decisions, etc. be
performed in conjunction with thorough and appropriate QA/QC
documentation. The specific details of this documentation can be found
throughout this document.

It is expected that, by the design of separate data quality requirements for
field sampling, field analysis and laboratory analysis, clear distinctions
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can be made such that any problems found in the system can be isolated
with respect to the cause. Conversely, the data quality requirements are
also designed to provide an indication of the variability inherent to the
overall system.

The overall data management objective is to provide a complete database

with a high degree of confidence through the use of a unified approach of .

sampling, analysis, data assessment (data review) and data qualification
{data validation).
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SAMPLE CUsSTODY

SAMPLE CUSTODY OBJECTIVES

" The primary objective of sample custody procedures is to create an

accurate written record which can be used to trace the possession and
handling of all samples from the moment of their collection, through
analysis and up to their final disposition. Custody for samples collected

~during an investigation will be maintained by the Field Operations

Manager (FOM) or the field personnel collecting the samples, as well as
the field facility chemist and technician according to the procedures stated
in the QAPP. The FOM, chemist, technician, or the field personnel will be
responsible for documenting each sample transferred on site, and
maintaining custody of all samples designated for analysis by the
commercial laboratory until they are shipped to the laboratory.

The facility chemist and technician will complete the Cooler Receipt Form
recording time, date, and name of recipient, and will also note any
damaged sample containers or discrepancies between sample chain of
custody (COC) and site-specific sample information on the sample
container. These discrepancies will also be communicated to the FOM or
field sampling personnel, so that proper action can be taken. Full
documentation of problems encountered with samples and any action
taken will be recorded by the Field Technician on the chain of custody
forms and in the field facility log book.

- SAMPLE STORAGE

Samples will be stored in a cooler with sufficient double bagged
conventional ice to ensure that proper temperature is maintained (4°C +
2°), before and after analysis. All sample aliquots that will be removed by
the facility chemist will be recorded and entered by mass or volume,
which ever is applicable, in the field facﬂlty log book and data base as
described in Section 7.0.
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. - —CALIBRATION PROCEDURES -AND FREQUENCY

_FIELD FACILITY GC INSTRUMENTATION STANDARDIZATION

Soil and Water Samples

The seventeen site-specific volatile and semivolatile organic compounds
listed in Table 6-1 will be screened by the gas chromatograph (GC) prior to
the start of the sample screening on site. These will be prepared as
aqueous standards at three concentrations (10, 50, and 200 parts per
billion). Calibration data obtained from these standards will be used to
generate a three-point calibration curve which must pass Relative
Standard Deviation (RSD) criteria as listed on Table 3.2. Intensity data
obtained from these standards will be used to generate compound-specific
Calibration Factors (CFs). The predetermined CF values will be used to
quantitate concentrations of compounds of interest in samples screened at
the site. A mid-range standard (50 ppb) will be screened as a Continuing
Calibration Check (CCC) standard once in every 20 samples screened.
Results from CCC analyses will be used to evaluate on-going GC
instrument performance with respect of the initial CF values obtained
from three-point standardization. If it is determined that any CCC

standard analysis is outside criteria for a given analyte (%D>30), the initial

standardization will be performed and RSD criteria for the three-point
calibration curves will be met prior to the continuation of soil and water
sample screening.

- Soil Vapor Sémples

The seventeen site-specific volatile and semivolatile organic compounds
listed in Table 6-1 will be screened by the gas chromatograph (GC) prior to
the start of the sample screening on site. These will be prepared as vapor
standards at three concentrations [1, 5, and 10 micrograms per liter air
(ng/Lair)]. Calibration data obtained from these standards will be used to
generate a two-point calibration curve (mid and high level standards)
which must pass Relative Percent Difference (RPD) criteria as listed on
Table 3.2. Intensity data obtained from these standards will be used to
generate compound-specific Calibration Factors (CFs). The
predetermined CF values will be used to quantitate concentrations of
compounds of interest in samples screened at the site. A mid-range
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standard (5 pg/Lair) will be screened as a Continuing Calibration Check
{CCC) standard once in every 20 samples screened. Results from CCC
analyses will be used to evaluate on-going GC instrument performance
with respect of the initial average CF values obtained from two-point
standardization. If it is determined that any CCC standard analysis is
outside criteria for a given analyte (RPD >30%), the three-point
standardization will be performed and RPD criteria for the two-point
calibration curve will be met prior to the continuation of soil vapor sample
screening.

FIELD FACILITY GC/MS INSTRUMENTATION CALIBRATION AND
STANDARDIZATION

GC/MS Mass Calibration

Calibration procedures will follow the protocols listed in the SOP (SW-846
Method 8260, Revision 0, July 1992).

In order to ensure that all sample analyses are performed with stable
instrument operation, the GC/MS unit will be initially calibrated using an
automated calibration procedure designed by the instrument
manufacturer using decafluorotriphenylphosphine (OFTPP). The
automated calibration procedure consists of a calibrant gas that is
introduced directly into the mass spectrometer. The calibration is
conducted by the instrument software such that the detector and optics
settings are electronically optimized over the mass range (mass axis offset
of gain). This calibration will be performed prior to the start of on-site
analyses. The calibration will then be manually checked daily by the Chief
Field Chemist prior to, during and after field analysis each day using
SW846 bromofluorobenzene (BFB) tuning criteria. If the instrument is
deemed to be out of calibration at any time, the automated calibration will
be repeated until calibration is within the specified criteria.

GC/MS Standardization

Standardization procedures will follow the protocols listed in the SOP
(SW-846 Methods 8260, Revision 0, July 1992).

Five known (traceable) and varying concentrations of the Target
Compound List (TCL) Volatile Organic Compounds will be analyzed by
the on-site analytical facility prior to performing sample analyses at the

B, INC. ' n R 3 U 3 2 7 WWM-MYIJW




Section:
Date:

T

5 } . L. e - Page:' _""'"7:'m3 of3

-- July 1, 1954 . . - S - Revision No.: 1

site. These will be prepared as aqueous standards at five concentrations
(10, 25, 50, 200, 500 parts per billion). Intensity data obtained from these
standards and internal standards will be used to generate specific Relative
Response Factors (RRFs). The RRF of the mid-point standard will be used
to quantitate sample concentrations of the compounds of interest if
samples are analyzed directly after injtial calibration. Otherwise, RRF
values for the previous continuing calibration standard will be used. A
mid-range standard will be analyzed as a Continuing Calibration Check
standard (CCC) containing all compounds of interest every 12 hour shift
and repeated after the analysis of 20 samples within that 12 hour shift.
The RRFs from CCC analyses will be used to evaluate sample

~ concentrations and on-going GC/MS instrument performance (by

checking the SPCCs and CCCs as described in sections 7.4.3 and 7.4.4 of
the method, respectively) with respect to the initial RRF values obtained.
If and CCC compound demonstrates a deviation greater than 25%
difference a new initial calibration will be performed. The CCC will be
prepared from different stock than that of the initial calibration standards.
If it is determined that any CCC analysis is outside criteria for a given
analyte, a new initial calibration will be performed. For all analyses,
pentafluorobenzene, 1,4-difluorobenzene, chlorobenzene-ds, and 1,4-
dichlorobenzene-d4 will be used as internal standards. During routine

. operation, changes less than 50% or greater than 100% of the average

initial calibration internal standard signal will be considered a suspect
event, and will require sample reanalysis.
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. 6.0 ANALYTICAL PROCEDURES

* All standard operating procedures for the on-site analytical fac111ty are
" included in Attachment 2 of this QAP. B

6.1 . FIELD FACILITY ANALYTICAL PROCEDURES

All analytical procedures to be used by the field facility have been
developed to provide rapid turn-around analytical results. All analytical
methods and sample processing protocols have been developed and field
tested by ERM- FAST usmg analytically pure reagents and cerhﬁed
standards.

Table 6-1 and Table 6-2 present the Practical Quantitation Limits (PQLs}
for the site-specific volatile and semivolatile organic compounds to be
analyzed by ERM-FAST screening and analysis methods.

62 FIELD FACILITY ORGANICS SCREEN, GC/PID/ELCD

. The site-specific organic compounds will be analyzed by high-
resolution Gas Chromatography (GC) utilizing a Photoionization
Detector (PID) and an Electrolytic Conductivity Detector (ELCD) in
series by direct injection of headspace as described in the SOP
which is included in Attachment 2 of this ERM-FAST QAP.

Water and soil samples will be prepared for analysis by placing a
measurable (by weight) amount of sample into a tared vial with a
teflon-lined septum. The amount of the sample added to the vial
will be equal to the amount of water utilized in the preparation of
the standards. Therefore, the headspace in the standard and in the
sample will be of equal volume. An aliquot of the headspace will
then be directly injected into the calibrated GC/PID/ELCD.

Soil vapor samples will be collected from the field sampling point
directly into 1-Liter Tedlar® bags manufactured for environmental

~ gaseous sample collection. An appropriate aliquot of soil vapor
. sample from the bag will be withdrawn through the Teflon®
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septum with a Hamilton gas tight syringe, and injected into the :
calibrated GC/PID/ELCD. .
6.2.1 Qualitative Identification and Quantitative Determination Procedures
for Organics Screen

Qualitative identifications for site-specific compounds detected in the
samples will be made by referencing the sample retention time data
against the retention time of the compounds in the standards. The data
integration software package will utilize calibration factors from the initial
calibration curve to quantitatively evaluate the concentration of the site-
specific compounds in the samples as described in the SOP which is
included in Attachment 2 of this ERM-FAST QAP.
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ERM-FAST® Field Facility Site Specific Compounds and Practical
Quantitation Limits for GC/PID/ELCD Screen of Volatile and
Semivolatile Organic Compounds
Estirﬁ_ated Reporting Limits?
Low Low Low
: CAS Water Soild Soil Vapor
Organic Compound ‘Number pg/L ug/Kg Mg/ Lar
1. Vinyl Chioride 75-01-4 5 - 10 5
2. Carbon Tetrachloride 75-35-4 5 10 5
3. 1,2-Dichloroethane 75-35-3 5 10 5
4, cis-1,2-Dichloroethene 540-54-0 5 10 5
5. trans-1,2-Dichloroethene 540-54-0 5 10 5
6. Tetrachioroethene 127-184 5 10 5
7. Trichloroethene 79-01-6 5 10 5
8. Chlorobenzene 108-90-7 -5 " 10 5
9. 1.2-dichlorobenzene 65-50-1 5 10 5
10. 1,3-dichiorcbenzene 541-73-1 5 10 5
11. 1A-dichlorobenzene 106-46-7 5 10 5
12. benzene 7143-2 5 10 5
13. toluene 108-88-3 5 10 5
14. Ethylbenzene 100414 5 10 . 5
15. o-xylene 95-47-6 5 10 5
16. m-xylene 108-38-3 5 10 5
17. p-xylene 106-42-3 5 10 5

All sample quantitations reported by the field facility GC/ PID/ELCD

Estimated reporting limits for soil/sediment are based on wet weight. Individual sample
reporting limits will be different based on dry weight correction.

screening method are to be taken as provided on a screening-level basis.
This implies that, by nature, the inherent factors at play when conducting
analyses in the field necessarily impact the quality of the data obtained.

~ BR303283

MIDDLETOWN AINFIELD-PMO05.02 01-[ULY 1, 1994 ‘




Section:

Date:

6.3

6.3.1

6 "Page: 40of8
July 1, 1994 Revision No.: 1

Field screening data is wholly valid but may (or may not) be less accurate
than the data obtained from a stable, controlled laboratory environment.
The ERM-FAST Field Chemist under the direction of the Technical
Manager and Quality Assurance Manager will review all quantitative
results generated by the field facility with respect to the accuracy and
precision of the analytical methods. Any results requiring qualification
will be based on field fadlity performance of the quality control
procedures outlined in the quality assurance guidelines mentioned
throughout this document.

ORGANICS ANALYSIS, GC/MS

The Target Compound List (TCL) Volatile Organic Compounds (VOCs)
plus Tentatively Identified Compounds (TICs) will be analyzed by high-
resolution Gas Chromatography/Mass Spectrometry (GC/MS). Sample
preparation for soil matrix will involve the purge and trap mechanism. As
inert gas is bubbled through aqueous media, VOCs present in the sample
are evolved and retained on a sorbent trap. The sorbent trap is interfaced
directly to the GC which allows the retained VOCs to be thermally
desorbed into the analytical system where they are separated on a
capillary GC column and detected by the mass spectrometer (MS).

Qualitative and Quantitative Procedures for Compound Identification
and Quantitation During Organics Analysis

Qualitative identifications for TCL VOCs plus TICs are made by
referencing the sample spectral data against computer-searched library
data base reference spectra. Additionally, the field facility will utilize
calibrated relative response factors (RRF) and instrument specific mass
spectra for quantitative and qualitative determinations of the TCL VOCs.
These sample and standard spectra will also be compared for qualitative
matching. Chromatographic retention time will also be used for the
definitive TCL VOC identification. TICs will be quantitated using a RRF
of unity. Additional procedures pertaining to the use of RRFs for
quantitation purposes are outlined in the SOP for organics analysis found
in Attachment 2 of this QAP.

The ERM-FAST Technical Manager and Quality Assurance Manager will
review all quantitative results generated by the field facility with respect
to the accuracy and precision of the analytical methods. Any results
requiring qualification will be based on field facility performance of the
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quality control procedures outlined in the quality assurance guidelines
mentioned throughout this document.

STANDARDS AND STORAGE

—Standards and Storage for GC Screen

All standards used in the field are prepared as secondary dilution
standards from a primary custom stock standard solution supplied from .
Supelco, Inc. of Bellefonte, PA. All primary standards are stored in a
dedicated refrigerator located inside the trailer at or below 4°C. A
thermometer will be present in the refrigerator to ensure the condition of
the unit is sufficient to maintain required temperature. Expiration times
for compounds in the custom standard mix solution are listed in Table 6-3.

Standards and Storage for GC/MS Analysis

' All standards used in the field are prepared as secondary dilution
standards from primary stock standard solutions (TCL Volatiles Mixes 1
through 5) supplied from Supelco, Inc. of Bellefonte, PA. All primary
standards are stored in a dedicated refrigerator located inside the trailer at

" or below 4°C. A thermometer will be present in the refrigerator to ensure

the condition of the unit is sufficient to maintain required temperature.
Expiration times for compounds in the primary and secondary standard
mix solutions are listed in Table 6-4.
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Estim ing Limitsd
: Low Soil
Yolatiles CAS Number - ug/Kg
1. Chioromethane 74-87-3 25
2. Bromomethane 74-83-9 25
3. Vinyl Chioride 7501-4 .25
4. Chlorcethane 75-00-3 25
5. Methylene Chioride 75-09-2 25
&  Acetone 67-64-1 25
7. Carbon Disulfide 75-15-0 25
8. 1,1-Dichloroethene 75-35-4 25
9. 1,1-Dichloroethane 75-35-3 25
10. 1,2-Dichloroethene (total) 540-54-0 25
11. Chicroform 67-66-3 25
12. 1, 2-Dichioroethane 107-06-2 25
13. 2-Butanone 78-93-3 200
14. 1,1,1-Trichloroethane 71-55-6 25
15. Carbon Tetrachloride 56-23-5 25
15, Bromodichloromethane 75-27-4 25
17. 1,1,2,2-Teirachloroethane 76-34-5 25
18. 12-Dichloropropane 78-87-5 25
18, cis-1,3-Dichioropropene 10061-01-5 25
20. Trichloroethene 79-01-6 25
21. Dibromochlorcemthane 124-48-1 25
22. 1,1, 2-Trichloroethane 79-00-5 25
XL, INC. } mmowamnmmm-mngm' R
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Table 6-2 (cont'd)

Estimated Reporting Limijts?

, Low Soil
23. Benzene 71432 25
24. trans-1,3-Dichioropropene 10061-02-6 25
25. Bromoform ’ 75-25-2 25
26. 2-Hexanone 591-78-6 25
27. 4-Methyl-2-Pentanone 108-10-1 25
28. Tetrachloroethare 127184 25

. 29. Toluene | 108-88-3 25
30. Chlorobenzene 108-90-7 25
31. Ethyl Benzene . 100414 25
32, Styrene 100-42-5 25
33, p-Xylene o : 106-42-3 25
33, m—Xylene 108-38-3 25 .
33. o-Xyiene 95-47-6 25

a  Estimated reporting limits for soil/sediment are based on wet weight. Individual sample
reporting limits will be different based on dry weight correction.
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Table 6-3  GC Screen Compounds Expiration Times .
. Primary Custom Secondary
Organic Compound Standard Mix Dilution
Standards
1. Vinyl Chloride 3 months 1 month
2. Carbon TMoﬁde 3 months 1 month
3. 12-Dichioroethane 3 months 1 month
4. cis-1,2-Dichlorcethene 3 months 1 month
5. trans-1,2-Dichloroethene 3 months 1 month
6. Tetrachloroethene 3 months . 1month
7. Trichloroethene 3 months 1 month
8, Chiorobenzene 3 months 1 month
9. 1,2dichlorcbenzene 3 months 1 month
10. 1.3-dichlorobenzene 3 months 1 month
11. 14-dichlorobenzene 3months 1 month .
12. benzene 3 months 1 month
13. toluene 3 months 1 month
14. Ethylbenzene 3 months 1 month
15. o-xylene 3 monthé " 1 month
16. m-xylene . 3 months 1month
17. p-xylene 3 months 1 month 7

Table 6-4  GC/MS Analysis TCL Volatiles Standard Solutions Expiration Times

Standard Primary - Secondary
TCL Volatiles Mix stds 3 months 1 month
Volatile internal stds 3 months 1 month
Volatile surrogate stds 3 months 1 month ’
Volatile matrix spike sids 3 months 1 month .
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DATA REPORTING, REVIEW AND REDUCTION

Data review practices will be followed to ensure that raw data (logbooks,
instrument printouts, and field analytical data deliverables) are not altered
and that an audit trail is developed for those data which required
reduction. All field facility analytical notes will be recorded in a bound

- notebook. Each project team member will be responsible for proofing all

data transfers, while the Project Manager and the Technical Manager will
proof at least ten percent of all data transfers.

" Data produced from the field facility will be quantitatively and

qualitatively reviewed by ERM’s Quality Assurance Chemist as identified
in Section 2.8 of the QAPP. Data review is discussed in detail in Section
10.

. All organic data obtained during the course of the investigation for soil .
matrices will be reported in units of micrograms per kilogram matrix
(!.Lg/ Kg). All organic data obtained for aqueous matrices will be reported
in units of micrograms per liter (ug/L). All organic data obtained for soil
vapor matrices will be reported in units of parts per million weight per
unit volume (ppmweight/ volume) and referenced as micrograms per liter
air (ug/Lair). Results for organic data will be reported in the field on an
“as received” basis. Data deliverables for the field GC screening and
GC/MS analyses of samples will be produced by a Field Chemist. These
field deliverables will be in spreadsheet format and will include the
following information: site-specific organic compounds, relative response
factors, sample location identification, ERM-FAST facility analysislog

number, sample collection date, date of analysis, operator initials, and
quantitative results.

A QA/QC summary of each day's analyses will be compiled with copies
of the daily field deliverables for the duration of the project. This QA/QC
summary will include continuing calibration, MS tune results, blank
analyses, matrix fortified analyses, and sample chain of custody forms.

ERM-FAST will require a rigorous data control program which will ensure
that all documents for the investigation are accounted for as they are
completed. Accountable documents include items such as logbooks, field
data records, correspondence, chain-of-custody records, field analytical
data deliverables, computer archives, instrument printouts, and reports.
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The Project Manager is responsible for maintaining a central file in which .
all accountable documents will be inventoried.

The documentation of sample analyses will include the use of bound

notebooks in which all information pertaining to sample analysis will be

entered in indelible ink. Appropriate information on sample identification

(SD number, sample location, date and time of sampling and analysis,

sample matrix, analysis to be performed, methodology to be used,

analytical problems encountered, corrective action taken and the analyst’s

initials will be included in the notebook.

The Field Chemist will perform daily electronic archiving to 150 Megabyte
Bernoulli disks. When full the Bernoulli disks shall be removed from the
field facility and stored at the field operations trailer for safekeeping.
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. 8.0 INTERNAL QUALITY CONTROL CHECKS

81 . . .FIELD FACILITY INTERNAL QUALITY CONTROL CHECKS

Field Internal Quality Control (QC) Checks will be utilized during GC
screening and CC/ MS analytical investigations through the use of the
following:

L J

Method Blanks - Analytical method blanks are prepared from a
gaseous, solid and/or agueous matrix known {o be free of targeted
compounds. This medium will be processed and analyzed in exactly
the same manner as all samples analyzed by the field facility. These
blanks will be screened and analyzed for all targeted compounds at a
frequency of one per twenty (20) samples screened and analyzed.

Duplicate Samples - Blind duplicate samples will be collected to allow
determination of analytical precision. One blind duplicate sample for
every twenty (20) water or soil samples collected will be submitted for
field facility screening and analysis. The field facility will also screen
and analyze a duplicate sample from the same sample location
designated to be submitted to the commercial facility for confirmation
analysis. This will provide added data on analytical precision
between the field facility and commercial laboratory.

Replicate Samples - Replicate samples will be screened and analyzed
by the field facility to allow determination of analytical precision.
One replicate sample for every twenty (20) water or soil samples
screened and analyzed will be submitted for field facility screening

..and analysis.
Field Blanks - Field Blanks will be carried through all of the stages of

sample collection. These blanks will monitor contamination
introduced via sample collection apparatus. These blanks will be
screened and analyzed for all targeted compounds at a frequency of
one per sampling event.

Matrix Spike Sample - Matrix Spike (MS) samples will also be
submitted as further QC checks. These samples will be spiked at the
field facility for subsequent analysis. These will be analyzed at a
frequency of one MS sample for every twenty (20) soil and water

samples screened and analyzed (including blind duplicates). These

analyses will allow the accuracy of analyte quantitation to be
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determined based on percent recovery (%R) of a given analyte. The
purpose of these MS samples is to also monitor any possible matrix
effects specific to samples collected from the site. The addition of
known concentrations of target analyte to an authentic site sample
also monitors sample preparation and screening and analysis
efficiency.

Continuing Calibration Checks - The field facility will analyze a
continuing calibration check standard to determine if the instrument
calibration is deviating from the linearity in the initial calibration
response factors. These calibration checks will be performed at a
frequency of one per twenty samples screened and analyzed or each
12 hours of operation, whichever is more frequent.

Surrogate Standard Compounds - 4-bromofluorobenzene, 1,2-
dichlorcethane-d4, and toluene-d8 will be used as surrogate standard

compounds during Level III GC/MS analyses only. Each of these
compounds will be spiked into alt soil and QC samples at 50 ug/Kg
prior to analysis by purge-and-trap GC/MS for targeted volatile
organic compounds.

Internal Standard Compounds - Pentafluorobenzene, 1,4-
difluorobenzene, chlorobenzene-ds, and 1,4—d1chlorobenzene-d4 will

be used as internal standard compounds during Level OI GC/MS
analyses only. Each of these compounds will be spiked into all soil
and QC samples at 50 pg/Kg prior to analysis by purge-and-trap
GC/MS for targeted volatile organic compounds.
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PREVENTIVE MAINTENANCE

- .FIELD FACILITY PREVENTIVE MAINTENANCE

The analytical instrumentation will be maintained by the facility chemist.
Preventive maintenance, as well as some major instrument repairs, can be
accomplished on-site. A spare parts inventory in the field facility will
allow for most on-site repairs. The field facility also maintains 24-hour
service agreements with the instrument manufacturers to further assure
the constant operation of the units.

The operational condition of instruments is one of the keys to successful
completion of analytical tasks. Therefore, the facility chemist will assess,
with assistance of instrumentation service experts, the need for on-site
repair or if servicing is necessary. In the event of a catastrophic
instrument failure, a complete assessment of the potential duration of
downtime will be made within 24 hours. If this downtime estimate
suggests that the sample holding times for laboratory analysis may be
compromised, project management will be immediately notified by the
Facility Task Manager.

All servicing and maintenance performed on the instruments are recorded
and filed in an instrument specific maintenance log. This will provide an
on-going historical record of the date, time and the type repair performed.
Similar records are maintained for preventive maintenance activities.
Procedure manuals outlining the proper use of each instrument are

" located in the on-site frailer and include instructions for use, cahbrahon

and maintenance of the instruments.

In the event of a catastrophic failure which would prevent the field facility

- from analyzing samples within the required 48-hour turnaround time, the

Chief Field Chemist and Facility Task Coordinator will make
arrangements with a USASE validated offsite laboratory for the samples to
be analyzed for Volatile Organic Compounds by Method 8260 on a 96-
hour turnaround basis. .
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SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA
PRECISION, ACCURACY, AND COMPLETENESS

-..OVERALL PROJECT ASSESSMENT

Overall data quality will be assessed by a thorough understanding of the
data quality objectives which are stated during the design phase of the
investigation. By maintaining thorough documentation, ERM-FAST will
closely monitor data precision, accuracy and completeness.

FIELD QUALITY ASSESSMENT

To ensure that all field data are collected accurately and correctly, specific
written instructions will be issued to all personnel involved in field data
acquisition by the Project Manager. The ERM Technical Manager will
perform field audits during the initial sampling events of the investigation
to document that the appropriate procedures are being followed for GC
screening and GC/MS analysis. These audits will include a thorough
review of the instrument log books, QC summaries, injtial and continuing
calibration data, raw sample data and data deliverables to ensure that all _
tasks were performed as specified in this QAP. The field audits will
‘necessarily enable the data quality to be assessed at the outset of operation
of the field analytical facility.

'The evaluation (data review) of field blanks and other field QC samples
will provide definitive indications of the data quality. If a problem arises
which can be isolated, corrective actions will be instituted.

FIELD FACILITY DATA QUALITY ASSESSMENT

Overall data quality for the results generated by the field facility will
include “real-time” review during data acquisition and will be performed
daily by the facility chemist. The “real-time” review will consist of
verifying that mass calibrations are acceptabile, that correct quantitation
response factors and dilution factors are used, that all sample mass spectra
indicate correct compound identification, that internal quality control -
checks are performed at the required frequencies, and that data quality
objectives are met. This evaluation will require performing all QA
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evaluation (blanks, standards, and internal/surrogate standard recoveries)
in time to allow corrective action and reanalysis, where required, within
the stipulated holding times and to meet project schedules.

The following is a discussion of the precision and accuracy criteria used in
the “real-time” review of analytical data, as well as representativeness.
Spedific values for the quantities expressed below can be found in

Table 3-2 and Table 3-3 of Section 3 (calibrations, duplicates, blanks,
matrix spike recoveries, surrogate standard recoveries, internal standard
responses). The most recent revision of “Laboratory Data Validation
Functional Guidelines for the Evaluation of Organic Analysis” with EPA
Region Il medifications will be used as general guidance for “real-time”
data review. All data qualifying codes will be consistent with this
guidance. All data generated will be subject to “real-time” review.

Precision

The facility objective for precision is to equal or exceed the precision -
demonstrated by the duplicate analyses of a representative matrix during
analytical method development. The quantity used in the evaluation of
precision is Relative Percent Difference (RPD), which is defined by the
following equation: '

RPD = {IR1-R21/ [(R1+R2)/2]} X 100

Where:
R1 = result of sample analysis
R2 = result of duplicate sample analysis

Accuracy

The facility objective for accuracy is to equal or exceed the analyte
recovery demonstrated for the analysis of a fortified representative matrix
during anatytical method development. The quantity used in the
evaluation of analytical accuracy is Percent Recovery (%R), which is
defined by the following equation:

%R = [(Conc. Analyte Meas.)/(Conc. of Analyte Added)] X 100
Representativeness

The representativeness of an analytical sample aliquot depends on the
constitution of the sample itself, and the resulting matrix after sample
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preparation. The objective for representativeness to provide data of the
same quality for all samples of the same matrix type. A gauge of
representativeness is offered through the calculated RPD for "blind"
duplicate sample analysis. The calculation of RPD for estimates of
representativeness is the same as that stated for precision above.

-Methods for Attainment of Quality Control Objectives

The facility quality control (QC) objectives shall be attained through the
use of specific samples and procedures. This shall address the qualities of |
sample preparation, instrumental procedures and other analytical _
protocols within the field facility. The particular types and frequencies of
QC samples processed and analyzed can be found in Section 8.1 of this
QAP. Blind duplicate samples will be routinely submitted to the field
facility by the field sampling team (directed by the Project Manager).
Matrix fortified samples shall consist of a matrix from the site which has
been spiked with known concentrations of volatile and semivolatile
organic compounds from appropriate, traceable standard mixes.
Surrogate standard compounds shall be spiked into all samples prior to
GC/MS analysis to gauge the extraction efficiency of the purge and trap
procedure on a sample-specific basis. Internal standard compounds shall
be added to all samples prior to GC/MS analysis to monitor system
performance as it pertains to the consistent relative responses of targeted
volatile organic compounds and associated internal standards. The data
reported for these samples shall be evaluated in the post-analysis data
review phase of the project. These results will then serve to determine an
overall project precision and accuracy rating for field facility.

. FIELD FACILITY POST-ANALYSIS REVIEW

A detailed data review shall be performed by the ERM-FAST Quality
‘Assurance Chemmist to verify the qualitative and quantitative reliability of

the data as it is presented. This review shall include a review and
interpretation of 20% of the data generated by field facility. The primary
tools which may be used by experienced data review chemists are
guidance documents, established (contractual) criteria, and professional
judgment. [tems examined by the Data Quality Assessment include field
and method blanks, continuing calibration check standards, matrix
fortified recoveries, surrogate standard recoveries, internal standard
responses, overall instrument performance and sensitivity, and blind
duplicate analyses.
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For the purpose of ensuring data usability, all field generated data shall
undergo an appropriate level of review. As stated previously, all data
shall undergo on-site review at the time of generation (Section 10.3). In
addition 20% of all data shall undergo post-analysis review by the
procedures stated in Section 10.3 and on the basis of the deliverables
(support Documentation) cited in Section 7.0. Ten percent (10%) of the
GC/MS data generated during the project will be validated as described
in Section 12.4.1 of the Quality Assurance Project Plan (QAPP).

If the nature of the results aliow, half of the samples selected for post-
analysis review shall have associated positive results and half shall have
no detections. This offers the most uniform sampling of data for an
overall field facdility efficiency rating.

Based upon the review of the analytical data, support documentation will
be prepared and filed with the project which will record the qualitative
and quantitative reliability of the analytical data. The record will consist
of general and specific comments and qualifying statements that should
be taken into consideration for the analytical results to best be utilized.
Based upon the data review, qualifier codes will be placed next to specific
sample results on the field deliverable forms. Detected sample results
which are less than the compound quantitation limit will be reported with

a "J" qualifier next to the quantitative value on the Level III field
deliverable forms. This and other qualifier codes serve as an indication of
the qualitative and quantitative reliability of the data. The support
documentation package will provide the backup information that will
accompany all qualifying statements pertaining to the data.

DATA MANAGEMENT QUALITY ASSESSMENT

As the analytical data generated from the subject investigation are
reviewed, qualified, and submitted to the Project Manager, the quality of
the data will be assessed from an overall management perspective by
direct comparison of analytical results obtained from previous samplings.
Information that can be obtained includes comparison of results obtained
from samples taken within the same general vicinity, and the
identification of missing data points. By examination of the data at the
"back-end" of the process, the data quality can be assessed with respect to
representativeness, precision, compatibility, and completeness.
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ERM-FAST@ staff consists of chemists, environmental scientists, field
technicians, and a facility schedule coordinator. One staff member holdsa - -
doctorate degree, several staff members hold bachelor of science degrees

and one staff member holds an associate degree. Education and

experience summaries are presented below for each staff member:

DAVID E. GALLIS, PH.D :
QUALITY ASSURANCE DIRECTOR AND ERM-FAST® TECHNICAL
DIRECT OR

Education:
Georgetown University, Ph.D. Physical Organic Chemistry, 1987.
West Chester University, B.S. Chemistry (A.C.S), 1981. |

Continuing Education
. "Two-Dimensional NMR Short Course,” R. Bible and L. F. Johnson,
sponsored by the American Chemical Sodety, Chicago, IL, 1985.

"MS/MS Short Course,” R G. Cooks, Purdue Un1vers1ty, West Lafayette,

As facility Technical Project Manager, Dr. Gallis manages all technical
aspects of the design, implementation, continuing development and
operational oversight of the field screening unit GC/MS and XRF
instrumentation, standard operating procedures and staff. This includes
management and training of a staff of three field chemists and one
chemistry technician. . |

Dr. Gallis is responsible for facility-generated data quality review on a
project by project basis.” He is also the primary client liason with respect to
facility operational issues regarding field screening in the project scope as
it pertains to regulatory acceptance. Dr. Gallis also provides expert legal
representation on analytical issues.

. Dr. Gallis also currently performs data validation oversight and serves as
technical expert for non-routine analytical issues. Dr. Gallis specializes in
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technical data review and validation of routine and special analytical
protocols. Dr. Gallis has a published background in mass spectrometric
techniques, absorption spectroscopies, chromatographic sciences, and
chemical kinetics.

In his current capacity with ERM, Inc., Dr. Gallis is intimately familiar
with SW-846, CLP, 500 series drinking water analysis, and 600 series water
analysis protocols, as well as the national, EPA region specific, and state
spedific data validation guidelines for their review. Dr. Gallis is ERM's
resident expert in PCB, dioxin/furan and air analysis.

To date, Dr. Gallis has directly reviewed or has overseen in excess of 100
data validation and review events of environmental analyses. Dr. Gallis is
quite familiar with deliverables formats and requirements such as CLP,
RCRA, New Jersey Tier L.and II, New Jersey ECRA Tier I and II, New York
State formats, Pennsylvania Report Forms, and NPDES formats. Dr. Gallis
has also authored 8 QAPjPs for work at CERCLA sites and RCRA facilities
in Pennsylvania, New Jersey, West Virginia, and Puerto Rico, including
the first QAPjP for an RFI that was unconditionally accepted by EPA
Region 1L

Prior to his employment at ERM, Dr. Gallis was the Organic Group
Manager of the EPA Region III, Environmental Services Assistance Team
(ESAT) provided under contract by Roy F. Weston, Inc.. This group
provided all data validation services for EPA Region Il CERCLA
investigations and Special Analytical Services (SAS). This amounted to
more than 40 Superfund investigations. During this employment period,
Dr. Gallis was also responsible for QAPjP review and development of SAS
request specifications.

Publications:

"Acyclic a-Alkoxynitrones. A New Class of Spm-Trappmg Agents,"
Journal of Organic Chemistry, 54, 1743-1745 (1989)

“a-Heteroatom-Substituted Nitrones. Synthesis and Reactions of Acylic o-
Alkoxynitrones,” Journal of Organic Chemistry, 54, 1736-1743 (1989)

"Use of NOE Difference Spectra to Determine Configurations and
Conformations of Imidate Esters," Magnetic Resonance in Chemistry, 25,
480-433 (1987)
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" "Alkoxyoxaziridines. Stereochemical Aspects of Imidate Oxidation, and

Asymmetric Synthesis, and Unusually Facile E-Z Isomerization," ]oumal
of Organic Chemistry, 51, 3266-3270 (1 986)

"Optimization of a Reversed Phase Partitioning Technique for the Analysis
of Polychlorinated Biphenyls in Aqueous Samples by Gas
Chromatography/Mass spectrometry,” Bull. Environ. Contam. Toxicol.,
31, 285-251 (1983)

"The Recovery of Organic Solvents from Liquid Scmhllatxon Waste,"
American Laboratory, February (1983)

"Separation and Analysis of Citral Isomers,” Journal of Chemical
Education, 60, 434-436 (1983)

"Phenylbutazone Kinetics and Metabolism in the Horse after Five Days of
Administration,” American Journal of Veterinary Research, 44(11), 2104
2109 (1983) : : ‘

"Mass Spectral Identification Techniques for Acidic Drugs of Forensic
Interest: The Use of Extractive Alkylation and a Novel Classification
Scheme,"” Journal of the A.O.R.C., (1980) (presented as "GC/MS of
Alkylated Acids in Toxicology" at the 28th Annual A.S.M.S. Conference,
May 1980)

"The Detection and Confirmation of Furosemide in Equine Plasma and
Urine," Journal of the A.O.R.C., (1980) '

“The Detection and Confirmation of Flunixin in Equine Plasma and

' Urme,“ Journal of the A.O.R.C., (1980)

"The Analysis of Dimethylsulfoxide (ODMSO) and Related Compounds in
Equine Urine,” Journal of the A.O.R.C., (1980}

"Structure-Reactivity Aspects of Nitroalkyl Acetate Hydrolysis," ]ournal of
Organic Chemistry, (currently at press)
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SHAWNE M. RODGERS
QUALITY ASSURANCE MANAGER |

Education:
' BS., Chemistry, University of Pittsburgh, 1986.
Experience: |

Ms. Rodgers currently serves as ERM's primary contact for client and
regulatory agency related issues for projects involving laboratory
analytical services. This includes budget preparation for pro;ect analytical
costs, QAPJP document praparation, training and managing a staff of
Quality Assurance Chemists, and interfacing with analytical laboratories.
She performs data validation oversight and is responsible for overseeing
quality assurance activities for several CERCLA and RCRA investigation
activities.

In her current capacity, Ms. Rodgers is intimately familiar with SW-846,
CLP, 500 series drinking water analysis, and 600 series analysis protocols,
as well as the national, EPA region-specific, and state-specific data
validation guidelines for their review. To date, Ms. Rodgers has directly
reviewed or has overseen in excess of 100 data validation and review

- elements of environmental analyses. Ms. Rodgers is quite familiar with °
CLP, RCRA, New Jersey Tiers I and II, New Jersey ECRA Tiers [and II,
New York State, and NPDES deliverable formats and requirements. Ms.
Rodgers has also authored twelve QAPjPs for CERCLA sites and RCRA

- facilities in Pennsylvania, Maryland, Connecticut, Delaware, and for a risk
assessment investigation performed in Europe..

Prior to her employment with ERM, Ms. Rodgers was a QAPP Chemist
with the EPA Region I Environmental Services Assistance Team (ESAT).

. This group provided data validation services for EPA Region I CERCLA
investigations and provided oversight of Region I contractors. During this
employment, Ms. Rodgers was responsible for QAPjP review,
development of Special Analytical Services (SAS) specifications, and
oversight of Region I contractor SAS requests. Additionally, she was
responsible for the development and implementation of data validation
training workshops.

Ms. Rodgers also worked for several years at an environmental analyﬁcal
laboratory. She has extensive practical experience performing inorganic
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analyses. She also served as a quality assurance officer for the laboratory
and was responsible for the development and implementation of the
laboratory’s in-house quality assurance/quality control program.

DAVID R. CATHERMAN
ERM-FAST® TECHNICAL PROJECT MANAGER
Education
M.S. candidate, Chemistry, Saint Joseph's University
B.S. Environmental Science/Ecology, Johnson State College
Certified as having met OSHA Hazardous Waste Requirements under 29
CFR 1510.120. Updated annually.
Experience

Primary responsibilities include technical operation and management of
Field Analytical Services Technology (ERM-FAST®) unit and staff. Heis
responsible for the uniform operation and maintenance of the field
screening unit including its various self-contained power states,
laboratory-grade instrumentation (GC/MS and EDXRF) and all standard
operating procedures pertaining to field screening activities. He has
performed numerous on-site analyses for organics and inorganics to
provide field screening data for a variety of RCRA and CERCLA projects.

Mr. Catherman is also responsible for QA /QC implementation, oversight
and review of all field screening activities indluding field personnel
(chemists and technicians), and the data generated from GC/MS and
EDXREF on-site analyses using the ERM-FAST® mobile screening unit.

Prior to his employment at ERM, Inc., Mr. Catherman was employed for
seven years as an HPLC and GC/MS operator for an independent
toxicology laboratory specializing in the analysis of biological fluids for
controlled substances and therapeutic drugs.
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CHERI PEARSON
ERM-FAST@ CHIEF FIELD CHEMIST AND QUALITY ASSURANCE
CHEMIST
Education
B.S., Biology, Mount Saint Mary's College, 1989.
Certified as having met OSHA Hazardous Waste Requirements under 29
CFR 1910.120, updated annually.
Experience

Responsibilities include the operation and maintenance of analytical
equipment used to perform numerous on-site GC/MS and XRF analyses
for organic and inorganic constituents in both aqueous and solid media.
This field screening data has been provided for a variety of RCRA and
CERCLA projects. She has also been involved in the implementation of
QA /QC procedures and review of the field screening data generated
during the operation of the FAST mobile screening unit. Other
responsibilities include analytical techniques for instrumental and sample
preparation method development.

Prior to her employment at ERM, Ms. Pearson was employed as an

Environmental Laboratory Technician III by the Delaware Department of
Natural Resources and Environmental Control. In her position at the
DNREC's lab, a CLP-certified environmental testing laboratory, she
performed numerous procedures utilizing EPA methodologies for organic
analysis of solid, aqueous and air media by GC/MS including associated
QA /QC review and data deliverables compilation.
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WILLIAM GOLDSCHMIDT
ERM-FAST@® FACILITY TASK MANAGER

Education:
West Chester University, B.A. Geography and Planning,1980.
Continuing Education:

Hazardous Materials Response Operations, Remedial Response Health
and Safety Training Course, 1986, Roy F. Weston, Inc.

Pennsylvania Right To Know Training Semmar 1988, Pennsylvania
Department of Labor and Industry.

Basic Principles of G.C. (Packed Column Chromatography) 1988, Supelco,
Inc. Short Course.

Principals of Capillary Column Gas Chromatography, 1988, Supelco, Inc.
Short Course.

Theory and Application of Vadose Zone Monitoring & Sampling
Techniques, 1989, The Association of Ground Water Scientists and
Engineers ( A Division of the National Well Water Association ) Dr. L. G.
Everett and Dr. D. K. Kreamer. ' ' '

Analytical Techniques for Portable Gas Chromatography, 1990, Sentex
Sensing Technology, Inc.

Portable Gas Chromatography Training Course, 1990, Eastern Connecticut
State University, Dr. T. M. Spittler.

Analytical Techniques of PCB Analysis, 1991, Sentex Sensmg Technology,
Inc.

Technical Writting, 1992, Shipley Associates.

Experience:

Mr. Goldschmidt serves as the ERM-FAST@® Facility Task Manager. His
responsibilities include the coordination of facility usage schedules and

THE £3d GROUP n R 3 03 3 O 5 QAPP HERCULES Rl ADDENDUM-17639.00.01-6/28/54

_




Section:
Date:

1 ‘ ) Page: 8 of9
July1, 1994 7T D7 oo LT oo Revision No.: 1

serving as a communications link between the facility personnel on-site

‘and the facility Technical Project Manager and Quality Assurance

Manager at the facility base of operations (ERM, Inc., Exton, PA).

Mr. William L. Goldschmidt also has over nine years of diversified
experience as a professional in the environmental field both within the
regulatory and private sectors. He is presently project manager with
ERM-FASTg overseeing a staff of trained GC, GC/MS, and XRF

- chemists /operators. Mr. Goldschmidt has designed and implemented

various field screening methods, including soil headspace and soil gas
survey techniques employing gas chromatography. He has extensive

. experience in the application of portable gas chromatography in various

field investigations at CERCLA, RCRA, and other industrial sites
throughout the United States.

SUEELLEN DOTY

.‘ Education

Experience

ERM-FAST@ FIELD TECHNICIAN

A.A.S,, Ecology and Environmental Technology, Paul Smith's College,
1990. | ' '

Cerfifieg:l as having met OSHA Hazardous Waste Requirements under 29
CFR 1910.120. Updated annually.

Primary responsibilities include sample preparation of soil and aqueous
media for field analysis of organics and inorganics by GC/MS and XRF,
respectively. She has performed numerous on-site sample preparations
for field screening techniques for the generation of data to be used for a
variety of RCRA and CERCLA projects. She is responsible for the
inventory and stocking of reagents, analytical standards and sample
preparation supplies used in field screening protocols with the ERM-
FAST@® mobile unit. She continually updates material safety data sheets,
state XRF registrations and procures project health and safety plans.

Additionally, she is familiar with acquiring mass spectrél information and
performing search routines (using the NIST 50,000 Mass Spectra database)
for use by QA chemists in evaluating TICs.
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Ms. Doty has tabulated field sampling data for several CERCLA site and
RCRA fadility investigations. She is experienced in evaluating numerous
analysis report formats, including CLP Form Is for entry of analytical data
and sample information into spreadsheet software and ERM's EIS
database. She also reviews laboratory data deliverables for adherence to
chain of custody documentation and traffic report sample information.
Ms. Doty is the primary data entry technician responsible for the upload
of analytical data and field data into ERM's EIS database system and has a
working knowledge of Lotus 123, Microsoft Excel and Microsoft Word
software.

MICHAEL OSTERHAUDT

Education

Experience

ERM-FAST@® CHIEF FIELD CHEMIST AND QUALITY ASSURANCE
CHEMIST

B.S,, Biology, St. Bonaventure University, 1992.

Responsibilities include the operation and maintenance of analytical
equipment used to perform numerous on-site GC/MS and XRF analyses
for organic and inorganic constituents in both aqueous and solid media.
This field screening data has been provided for a variety of RCRA and
CERCLA projects. He has also been involved in the implementation of
QA/QC procedures and review of the field screening data generated
during the operation of the FAST mobile screening unit. Other
responsibilities include analytical techniques for instrumental and sample
preparation method development. -
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STANDARD OPERATING PROCEDURE FOR VOLATILE AND
SELECTED SEMIVOLATILE ORGANIC COMPOUNDS IN HEADSPACE
ANALYZED BY GAS CHROMATOGRAPHY '

INTRODUCTION

Scope and Application

~ This Standard Operating Procedure (SOP) is designed to describe in detail

the field screening method and procedures for volatile organic (VOC) and
selected semivolatile organic compounds (SVOCs) in water, soil, and soil
vapor matrices using a Gas Chromatograph (GC). The methods and
procedures included in this SOP have been developed and field tested by
ERM-FAST® (Environmental Resources Management, Inc. [ERM], Exton,
Pennsylvania, Field Analytical Services Technology [FAST]).

Field Screening Overview

This GC field screening procedure is applicable to the determination of the
following site specific volatile and semivolatile organic compounds:
tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-
1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 1,2-dichloroethane
(1,2-DCA), carbon tetrachloride, chlorobenzene, 1,2-,1,3-, and 1,4-
dichlorobenzenes, vinyl chloride, benzene, toluene, ethyl benzene and o-,
m-, and p-xylene.

-The organic compounds and quantitation limits screened by ERM-FAST

are listed in Table 6-1 and Table 6-2 of the ERM-FAST® QAP. -

. Quantitation of organic compouhds is performed by an external

standardization method as described in Section 8 of this SOP. Integration

of peak area or measurement of peak helght is processed by the data
handhng software. _ .

- Qualifications

The methods and procedures included in this SOP are intended to provide
a level of data quality that is consistent with its level of usability. These
methods and procedures are intended for use in the field and, as such,
contain quality control measures that best account for the inherent
variability in field sampling and field screening. This SOP is intended to

L
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direct the gathering of screening-level data only, and such data generated
in the field should not be used above its intended level of usability. .

The quantitation limits for a specific sampie may differ from those listed
in Table 6-1 and Table 6-2 depending upon sample dilution and/or
interferences in (and the nature of) the sample matrix. The quantitation
limits are based on sample wet weight and may be different based on dry-
weight correction.

The methods are restricted to use by or under the supervision of analysts
experienced in the use of gas chromatography (GC) instrumentation, and,
skilled in the interpretation of the data generated by the GC. Each analyst
must demonstrate the ability to generate acceptable results with this
method using the procedures described in Section 6. .
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SUMMARY OF METHODS

_Screening Method 1: Aqueoué Samples.

Water samples will be prepared for screening by placing approximately 20

. milliliters of water from the sample collection vial into a tared 40 milliliter

screw cap vial with a Teflon-lined septum. The extraction vessel will then
be shaken vigorously for one minute to aid in forcing the VOCs into the
headspace of the vessel. The prepared sample will then be heated to 40°C
in a laboratory-grade oven for 5 minutes. After equilibration, an aliquot of
headspace is directly injected into the packed injection port on the GC
then swept into a capillary GC column. The GC is temperature
programmed to separate the organic compounds which are then detected
with a photoionization detector and an electrolytic conductivity detector.

Screening Method 2: Soil Samples.

Soil samples will be prepared for analysis by placing approximately 10
grams of soil (from the sample collection vial) into a tared 40 milliliter
screw cap vial with a Teflon-lined septum which contains 15 milliliters of
organic free water. The extraction vessel will then be processed and the
aliquot will be taken through the steps described in Section 2.1.

' Screehing Method 3: Soil Vapor Samples.

Soil vapor samples to be screened on the GC will be collected from
the field sampling location directly into 1 liter Tedlar bags with

' Teflon-lined septa. A fifty microliter (50 pL) or an appropriate

aliquot of soil vapor sample from the bag will be withdrawn
through the Teflon septum with a Hamilton gas tight syringe, and
injected into the calibrated GC. The GC is temperature
programmed to separate the organic compounds which are then
detected with a photoionization detector and an electrolytic
conductivity detector.
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INTERFERENCES

Contamination by carryover can occur whenever high-level and low-level
samples are sequentially analyzed. To reduce carryover, the sample
syringe will be pumped repetitively and heated to 40°C in a laboratory-

.grade oven between samples. Whenever an unusually concentrated

sample is encountered, it will be followed by an analysis of a method
blank to check for cross contamination. Repeated analyses of method
blank samples will be performed until contamination is no longer
observed. '

Samples can be contaminated by diffusion of volatile organics
(particularly methylene chioride) through the sample container septum
during shipment and storage. A field sample blank prepared from
reagent water and carried through sampling and subsequent storage and
handling can serve as a check on such contamination.
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APPARATUS AND MATERIALS

- Gas Chromatograph

The Gas Chromatograph (GC) is equipped with dual detectors, an
electrolytic conductivity detector (ELCD) and a photoionization detector
(PID) for analysis of organic compounds. The ELCD (often referred to as
the Hall detector) is halogen specific. The GC column effluent is mixed

- with hydrogen and passed through a heated nickel reactor tube where the

halogen is reduced forming an acid (HCl, HBr, HI or HF). The acid is

_ absorbed in n-propanol. The increased conductivity of the acid in n-

propanol is measured and the signal is proportional to the amount of
converted halogen. The PID is designed to allow the effluent to be ionized
by ultraviolet light (provided the ionization potential of the effluent is less
than that of the UV source). The current produced by the ion flow is

- measured by the detector and is proportional to the concentration of the

ionized material.

The GC is controlled by an external personal computer (PC)
microprocessor and the data acquisition software. The GC obtains its
instructions from configuration and operating parameters which are
entered from the PC keyboard. The data acquisition software is a
hardware and software system developed to perform the following tasks:

»  control supported chromatographs through serial communications
* acquire dialog or digital ci‘:romatography data from chromatograms
. analyze the raw data and report results

* automatically control the acquisition and analysis of data from large
batches of samples

¢ store the raw data and calculated results
* create methods that define acquisition and analysis parameters

e  optimize analysis parameters through graphlcs and use the improved
parameters to reprocess raw data

¢  use graphics applications to compare chromatograms

* communicate with other software applications, such as MlCl‘OSOft®
Excel.
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The GC unit and computer instrumentation will be housed in a mobile
analytical fadlity on-site. The facility will be climatically controlled by
heating and air conditioning units to maintain a stable temperature for
proper performance of all instrumentation. '

Silica Capillary Column

The fused silica capillary column is manufactured by Supelco, Inc. and isa*
VOCOL 30 m x 0.53 mm i.d. with 3 pm film thickness. The column
temperature range is -60°C to 300°C.

Sample Introduction Apparatus

The sample introduction apparatus consists of:

e 250 ul, gas-tight Hamilton (1725N) syringe.

¢ 10-,50 pl, fixed SS needle Hamilton (701N, 705N) syringe
¢ 40 m], Teflon lined screw capped vials

ER, INC.
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REAGENTS

- Reagent Water

The regent water is defined as water in which an interferent is not
observed at the method detection limit (MDL) of the parameters of
interest.

Methanol

HPLC grade or equivalent.

.. Stock Standard Solution

The stock standard is a custom standard mix of the compounds of interest
which was prepared by Supelco, Inc. The standard mix contains each of
the seventeen compounds at the concentration value of 100 parts per
million [micrograms per milliliter (ug/ml)] in a methanol solution. Each .
compound in the standard solution was quantitatively and gravimetrically
evaluated by Supeloo, Inc. to meet internal quality acceptance criteria.

Calibration Standards for Soil and Water Matrices

Calibration standards, prepared from the stock standard, at three
concentration levels [10, 50, 200 parts per billion [micrograms per liter
(ug/L)]] are prepared in reagent water in the 40-milliliter vials. The low
standard concentration is near and above the method detection limit. The
remaining concentration levels correspond to the expected range of
concentrations to be found in most real samples. Each standard contains
all targeted analytes for detection by this method.

Calibration Standards for Soil Vapor Matrices

Calibration standards, prepared from the neat standard, at three
concentration levels [1, 5, 10 parts per million {micrograms per liter air
(g / Lair)1] are prepared in Tedlar® bags. The mid level standard
concentration is near and above the method detection limit. The mid and
high level standard concentrations correspond to the expected range of
concentrations fo be found in most real samples. Each standard contains
all targeted analytes for detection by this method.

BMINC .. T . . o eae = - MIDDLETOWN AIRFIELD-PMOOS.2.01-JULY 1, 1994
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5.3.2 Matrix Spike .

The matrix spike (soil and water matrices only) will monitor both the
performance of the analytical system and the effectiveness of the method
in dealing with each sample matrix. Each representative spike will consist
of all of the seventeen targeted analytes at a concentration level of 100

pg/Kg. The spike level is higher than mid-range but not above the
calibration range.
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6.0 PROCEDURE

6.1 . Standard Preparation

6.1.1 Standard Preparation for Soil and Water Matrices

A tared 40-milliliter screw cap vial with a Teflon-lined septum is filled
with 20-milliliters of organic free water then spiked with the required
volume of stock standard to obtain the working calibration standard {10,
50, 200 ppb (ug/L)]. The following formula is used to calculate the
required volume:

v 20mieCn
S“100mg/ul

Where:

Vs = volume of stock standard (mi)
Cn = desired concentration of volatile compound (mg/ul)

The standard vials are labeled with the correct concentration value,
capped tightly, then shaken vigorously for one minute to aid in forcing the
volatile compounds into the headspace. The standards are then placed
into a laboratory-grade oven and heated at 40°C for five minutes to allow
for equilibration of the headspace..

6.1.2.. ... Standard Preparation for Soil Vapor Matrices -

The GC will be calibrated to appropriate ng/ Lair levels of working
standards for the volatile compounds of interest. Standards will be
prepared by adding neat organic compound into 1-Liter Tedlar
bags with a Teflon®-lined septum. The following formula will be
used to caiculate the required volume of stock standard to be added
into the bag to obtain the working standard:

Density of Compound (g/mL)

Vs=
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Where:

Vs = volume of stock standard (uL)

Cw = desired concentration of volatile compound

(ug/Lair)

Standard Analysis

After equilibration, a 200 ul (or appropriate) aliquot of the headspace is
withdrawn from the standard vial by inserting a 1725N Hamilton syringe
through the Teflon septum and just above the water line. The syringe
with the aliquot is then directly injected into the packed injection port of
the GC. The temperature program for the GC oven is set to equilibrate for
2 minutes at 40°C prior to run-ready mode. Once the run is initiated the
oven will hold the 40°C temperature for two minutes then ramp to 190°C
at a rate of 10° C/min. After 190°C temperature is reached a quick ramp
rate of 45°C/min is set to 230°C to heat any remaining volatiles
compounds. The carrier gas flow rate is a constant 10 ml/min.

Retention Time Windows

Retention time windows must be established for each compound of
interest by making three injections of all single component standard
mixtures. Calculate the standard deviation of the three absolute retention
times for each single component standard. Plus or minus three times the
standard deviation of the absolute retention times for each standard will
be used to define the retention time window. Once retention time criteria
is generated for each component in the standard mix, standard calibration
can be initiated.

Standardization

Once analyzed, the raw data is processed by data handling software to
determine integrated peak areas. The ratio of the peak response (in area
counts) to the standard concentration (in ng/g), defined as the calibration
factor (CF), can be calculated for each component at each standard
concentration. The initial standardization is accepted when the calculated
percent relative standard deviation (%RSD) of the calibration factors for
soil and water matrices is within 30%, or when the calculated relative
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percent difference (RPD) of the mid and Iugh level calibration factors for
soil vapor matrix is within 30%.

6.5 Continuing Calibration

The working calibration curve or initial calibration average calibration
factor must be verified on each working day by the injection of one or
more calibration standards. A midlevel standard must also be injected at
intervals of every 20 injections and at the end of the analysis sequence. If
the response for any analyte varies from the predicted response by more
than a factor of 30 percent difference (%D), then inspect the GC system to
determine the cause and perform whatever maintenance is necessary
before recalibrating. If unsuccessful in analyzing a continuing calibration
standard which meets the criteria, a new calibration curve must be
prepared for that analyte. All samples that where injected after the
continuing calibration standard exceeding the criteria must be reinjected.

CF1CF
Percent Difference = —-ég:l—z =100

Where:

CF1 = average calibration factor from initial calibration
CF2 = calibration factor from continuing calibration analysis

66 'Daily Retention Times

- Establish daily retention time windows for each analyte. Use an absolute
retention time for each analyte as the midpoint of the window for that
- day. The daily retention time window equals the midpoint + three times
the standard deviation determined during the initial component
m]ectlons

BOLING, . - .. - - .
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. 70  SAMPLE ANALYSIS
71 Agqueous and Soil Sample Analysis

All samples should be analyzed just after collection. The samples are
prepared as described in Sections 2.1 and 2.2. If during the analysis of the
sample headspace, the responses exceed the linear range of the system,
then the sample must be re-prepared. To dilute a sample, add less of the
sample matrix to more reagent water in the 40-ml vial. It is recommended
that samples be diluted so that all peaks are on scale. Overlapping peaks
are not always evident when peaks are off scale. Computer reproduction
of chromatograms, manipulated to ensure all peaks are on scale over a
100-fold range, are acceptable if linearity is demonstrated. Peak height
measurements will be recommended over peak area integrations when
overlapping peaks cause errors in area integration.

7.2 Soil Vapor Analysis

All samples should be analyzed just after collection. The samples are

. prepared as described in Sections 2.3. If during the analysis of the sample
headspace, the responses exceed the linear range of the system, then the
sample must be re-screened. To re-screen a sample, inject half (50%) of the
previous injection volume in an attempt to obtain all peaks on scale.
Overlapping peaks are not always evident when peaks are off scale.
Computer reproduction of chromatograms, manipulated to ensure all
peaks are on scale over a 100-fold range, are acceptable if linearity is
demonstrated. Peak height measurements will be recommended over
peak area integrations when overlappmg peaks cause errors in area
integration.
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QUANTITATIONS AND CALCULATIONS

__AQUEOUS AND SOIL SAMPLES

The concentration of each analyte in the soil or water sample may be
determined by calculating the amount of standard injected, from the peak
response, using the calibration curve or calibration factor. The
conceniration of a specific analyte is calculated as follows:

| A
Analyte Concentration (ug/L) = {(m()(\)&gg)]

Where:

Ax = Response for the analyte in the sample, units may be in area or
peak height

A= Concentration of standard injected, ng/g
Vi= Volume of fotal sample, pl

D= Dilution factor, if dilution was made on the sample prior to
analysis. If no dilution was made, D=1, dimensionless

Ag = Response for the external standard, units same as for Ax
Vi= Volume of sami:le injected, pi

Vs= Volume of sample, mL

Nonaqueous samples:

HAXXAXVEXDH

Concentration (ng/g) = <==CTm e

Where:

W= Weight of sample, g. The wet weight is used in the calculation.
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]

Ax, As, A, Vi, D, and Vj have the same definition as for aquedus sampies.

8.2 SOIL VAPOR SAMPLES

Quantitation for site specific compounds in soil vapor samples will
be calculated based on the compound-specific average calibration
factors generated from the initial two-point calibrations (mid and
high level standards). The following formula will be used to
calculate sample concentrations:

C Au‘Vs .
U® CF-Vy-V

Where: _

Cy = Concentration of compound (ug/Lair)

Ay = Response area of compound in the sample

Vs = Injection volume of the standard (ul)

Vq = Injection volume of sample (ul)

V = Volume of sample analyzed (Lair)

CF = The average of the ratios of weight of compound in
standards (ug) to the response areas of the
compound in the standards
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QUALITY CONTROL PROGRAM

Quality Control Program

Each analyst that uses this method is required to operate a formal quality
control program. The minimum requirements of this program consist of
an initial demonstration of the instrument system capability (system
response) and the quantitative analysis of a spiked sample (performance
check). The analyst is required to maintain performance records to define
the quality of data that are generated. On-going performance checks must
be compared with established performance criteria to determine if the
results of current analyses are within the accuracy and precision limits
expected of the method.

. Before performing any analyses, the analyst must demonstrate the ability

to generate acceptable accuracy and precision with these methods.

The analyst must adhere to the QA/QC procedures described in the
project-specific ERM-FAST® Quality Assurance Plan (QAP). These
procedures pertain to the generation and evaluation of blank, response
factor, initial standardization and continuing calibration check data.

Quality Assurance Practices

It is recommended for on-site measurements that quality assurance
practices be consistent with data quality objectives. The specific practices
will depend upon the requirements of the study objectives and on-site
conditions. The applicable QA /QC analyses will be performed at the
frequencies required in Section 8.0 of the ERM-FAST QAP.

. Qualiﬁer

Data generated in the field are subject to interferences from sample matrix
components, changing atmospheric conditions and the use of non-
conventional power sources. As such, it is recommended that data
generated from any analyses conducted in the field not be utilized outside
its level of usability.
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METHOD 8260A

VOLAT REGANIC C GA MASS SP Y
' - CAPILLARY COLUMN TECHNIOQUE

1.0 SCOPE AND APPLICATION

1.1 Method 8260 is used to determine volatile organic compounds in a
variety of solid waste matrices. This method is applicable to nearly all types
of samples, regardless of water content, including ground water, aqueous sludges,
caustic liquors, acid liquors, waste solvents, oily wastes, mousses, tars,
fibrous wastes, polymeric emulsions, filter cakes, spent carbons, spent
catalysts,dSOils, and sediments. The following compounds can be determined by
- this method: , ,

Appropriate Technique

N b Direct
Analyte CAS No. Purge-and-Trap Injection
Acetone 67-64-1 PP ‘a
Benzene | 71-43-2 a a
Bromochloromethane (I.5.) 74-97-5 a a
Bromodichloromethane 75-27-4 a a
4-Bromofluorobenzene {surr.) 460-00-4 a a
Bromoform 75-25-2 a a
Bromomethane S 74-83-9 a a
2-Butanone (MEK) ' " 78-93-3 pp a
Carbon disulfide : 75-15-0 pp a
Carbon tetrachioride 56-23-5 a a
Chlorobenzene | - ~108-90-7 @ a a
Chlorodibromomethane 124-48-1 a a
Chioroethane ‘ 75-00-3 a a
2-Chloroethyl vinyl ether  110-75-8 a a
Chioroform 67-66-3 a a
Chloromethane 74-87-3 , a a

8260A - 1 Revision 1

November 1992
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—Appropriate Technigue

b Direct
Analyte * CAS No. Purge-and-Trap Injection
1,1-Dichlorcethane 75-34-3 a . a
1,2-Dichloroethane 107-06-2 a a
1,1-Dichloroethene 75-35-4 a a
trans-1,2-Dichloroethene 156-60-5 a a
1,2-Dichloropropane 78-87-5 a a
¢is-1,3-Dichioropropene 10061-01-5 a a
trans-1,3-Dichloropropene 10061-02-6 a a
1,4-Difluorobenzene (I.S.) 540-36-3 a a
2-Hexanone 591-78-6 po a
Methylene chloride 75-09-2 a a
4-Methyi-2-pentanone (MIBK) 108-10-1 PP a
B260A - 2 Revision 1

November 1992
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Appropriate Technique

S Direct

Analyte . S CAS No. Purge-and-Trap Injection
Styrene 100-42-5 | a a
1,1,2,2-Tetrachioroethane 79-34-5 a a
Tetrachloroethene : 127-18-4 a a
Toluene 108-88-3 a a
1,1,1-Trichioroethane : 71-55-6 a a
1,1,2-Trichloroethane 79-00-5 a a
Trichloroethene ' 79-01-6 a a
Trichlorofiuoromethane = 75-69-4 a a
Vinyl acetate 108-05-4 a a
Vinyl chloride 75-01-4 a a
o-Xylene 95-47-6 a a
m-Xylene : -108-38-3 a a
p-Xylene ‘ 106-42-3 a a

a Adequate respoﬁse by this technique.

b Chemical Abstract Services Registry Number.

ht Method analyte only when purged at 80°C

i Inappropriate technique for this analyte.

pc Poor chromatographic behavior.

pp Poor purging efficiency resulting in high EQLs.

1.2 Method 8260 can be used to quantitate most volatile organic compounds
that have boiling points below 200°C and that are insolubie or slightly soluble
in water. Volatile water-soluble compounds can be included in this analytical
technique. However, for the more soluble compounds, quantitation limits are
approximately ten times higher because of poor purging efficiency. Such
compounds include low-molecular-weight halogenated hydrocarbons, aromatics,
ketones, nitriles, acetates, acrylates, ethers, and sulfides. See Tables 1 and
2 for lists of analytes and retention times that have been evaluated on a purge-
and-trap GC/MS system. Also, the method detection limits for 25 mL sampie
volumes are presented. The following analytes are also amenable to analysis by
Method 8260:
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1.3 The estimated quantitation 1imit (EQL) of Method 8260 for an
individual compound is somewhat instrument dependent. Using standard quadrupole
instrumentation, 1limits should be approximately 5 ug/kg (wet weight) for
soil/sediment samples, 0.5 mg/kg (wet weight) for wastes, and 5 ug/L for ground
water (see Table 3)}. Somewhat lower limits may be achieved using an ion trap
mass spectrometer or ogther instrumentation of improved design.. No matter which
instrument is used, EQLs will be proportionately higher for sample extracts and
Samples that require dilution or reduced sample size to avoid saturation of the

etector.

1.4 Method 8260 is based upon a purge-and-trap, gas ¢hromatographic/mass
spectrometric (GC/MS) procedure. This methed is restricted to use by, or under
the supervision of, analysts experienced in the use of purge-and-trap systems and
gas chromatograph/mass spectrometers, and skilled in the interpretation of mass
spectra and their use as a quantitative tool.

1.5 An additional method for sample introduction is direct injection.
This technique has been tested for the analysis of waste o0il diluted with
hexadecane 1:1 (vol/vol) and may have application for the analysis of some
" alcohols and aldehydes in aqueous samples.

2.0 SUMMARY OF METHCD

2.1 The volatile compounds are introduced into the gas chromatograph by
the purge-and-irap method or by direct injection (in limited applications).
Purged sample components are trapped in a tube containing suitable sorbent
materials. When purging is complete, the sorbent tube is heated and backflushed
with helium to desorb trapped sample components. The analytes are desorbed
directly to a large bore capillary or cryofocussed on a capillary precolumn
before being flash evaporated to a narrow bore capillary for anaiysis. The
column is temperature programmed to separate the analytes which are then detected
with a mass spectrometer (MS) interfaced to the gas chromatograph. Wide bore
capillary columns require a jet separator, whereas narrow bore capillary columns
can be directly interfaced to the ion source.

2.2 If the above sample introduction techniques are not applicable, a
portion of the sampie is dispersed in solvent to dissolve the volatile organic
constituents. A portion of the solution is combined with organic-free reagent
water in the purge chamber. It is then analyzed by purge-and-trap GC/MS
foliowing the normal water method.

2.3 Analytes eluted from the capillary column are introduced into the

mass spectrometer via a jet separator or a direct connection. Identification of
target analytes is accomplished by comparing their mass spectra with the electron
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impact. {or electron impact-likej spectra of authentic standards. Quantitation
is accomplished by comparing the response of a major (quantitation) ion relative
to an internal standard with a fivé-point cdlibration curve.

2.4 The method includes specific calibration and qda]ity control steps
that replace the general requirements in Method 8000.

3.0. INTERFERENCES

3.1 Major contaminant sources are volatile materials in the laboratory
and impurities in the inert purging gas and in the sorbent trap. The use of non-
polytetrafiuoroethylene (PTFE) thread sealants, plastic tubing,  or flow
controllers with rubber components should be avoided since such materials out-gas
organic compounds which will be concentrated in the trap during the purge
operation. Analyses of calibration and reagent blanks provide information about
the presence of contaminants. When potential interfering peaks are noted in
blanks, the analyst should change the purge gas source and regenerate the
molecular sieve purge gas filter (Figure 1). Subtracting blank values from
sample results is not permitted. If reporting values not corrected for blanks
resuit in what the taboratory feels is a false positive for a sample, this should
be fully explained in text accompanying the uncorrected data.

3.2 Interfering contamination may occur when a sample containing low
concentrations of volatile organic compounds is analyzed immediately after a
sample containing high concentrations of volatile organic compounds. The
preventive technique is rinsing of the purging apparatus and sample syringes with
two portions of organic-free reagent water between samples. After analysis of
a sample containing high concentrations of volatile organic compounds, one or
more calibration blanks should be analyzed to check for cross contamination. For
samples containing large amounts of water soluble materials, suspended solids,
high boiling compounds or high concentrations of compounds being determined, it
may be necessary to wash the purging device with a soap solution, rinse it with
organic-free reagent water, and then dry the purging device in an oven at 105°C.
~In extreme situations, the whole purge and trap device may require dismantling

and cleaning. Screening of the samples prior to purge and trap GC/MS analysis
is highly recommended to prevent contamination of the system. This is especially
true for soil and waste samples. Screening may be accomplished with an automated
headspace technique or by Method 3820 (Hexadecane Extraction and Screening of
Purgeable Organics).

3.2.1 The low purging efficiency of many analytes from a 25 mlL
sample often results in significant concentrations remaining in the sample
purge vessel after analysis. After removal of the analyzed sample atiquot
and three rinses of the purge vessel with analyte free water, it is
required that the empty vessel be subjected to a heated purge cycle prior
to the analysis of another sample in the same purge vessel to reduce
sample to sample carryover.

3.3 Special precautions must be taken to analyze for methylene chloride.
"~ The analytical and sample storage area should be isolated from all atmospheric
sources of methylene chloride. Otherwise random background ievels will result.
Since methylene chioride will permeate through PTFE tubing, all gas
chromatography carrier gas lines and purge gas plumbing should be constructed
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from stainless steel or copper tubing. Laboratory clothing worn by the anaiyst
should be clean since clothing previously exposed to methylene chloride fumes
during 1liquid/liquid extraction procedures can contribute to sample
contaminatien.

3.4 Samples can be contaminated by diffusion of volatile organics
{particularly methylene chloride and fluorocarbons) through the septum seal int

the sample during shipment and storage. A trip blank prepared from organic-free
reagent water and carried through the sampling and handling protocol can serve

as a check on such contamination.

3.5 Use of sensitive mass spectrometers to achieve Tower detection level
will increase the potential to detect laboratory contaminants as interferences.

3.6 Direct injection - Some contamination may be eliminated by baking out
the column between analyses. Changing the injector liner will reduce the
potential for cross-contamination. A portion of the analytical column may need
to be removed in the case of extreme contamination. Use of direct injection will
result in the need for more frequent instrument maintenance.

3.7 If hexadecans is added to samples or petroleum samples are analyzed,
some chromatographic peaks will elute after the target analytes. The oven
temperature program must include a post-analysis bake out period to ensure that
semi-volatile hydrocarbons are volatili{zed.

4.0  APPARATUS AND MATERIALS
4.1 Purge-and-trap device - aqueous samples, described in Method 5030C.

4.2 Purge-and-trap device - solid samples, described in Method 5030.

4.3 Injection port liners (HP catalogue #18740-80200, or equivalent)} are
modified for direct injection amaiysis by placing a l-cm plug of pyrex wool
approximately 50-60 mm down the length of the injection port towards the even.
An 0.53 mm id column is mounted 1 ¢m into the liner from the oven side of the
injection port, according to
manufacturer’s specifications.

C )
Septum 50-—-80 oven
mm

Figure 1 Modified Injector

4.4 Gas chromatography/mass spectrometer/data system

4.4.1 Gas chromatograph - An analytical system complete with a
temperature-programmable gas chromatograph suitable for splitiess
injection or interface to purge-and-trap apparatus. The system includes
all required accessories, including syringes, analytical columns, and
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gases. The GC should be equipped with variable constant differential fiow
controllers so that the column flow rate will remain constant throughout
desorption and temperature program operation. For some column
configurations, the column oven must be cooled to < 30°C, therefore, a
subambient oven controlier may be required. The capiliary column shouild
be directly coupied to the source.

4.4.1.1 - Capillary precolumn interface when using cryogenic
cooling - This device interfaces the purge and trap concentrator to
the capillary gas chromatograph. The interface condenses the
desorbed sample components and focuses them into a narrow band on an

uncoated fused siiica capillary precolumn. When the interface is . .

flash heated, the sample is transferred to the ana]ytica] capillary
¢column.

4.4.1.1.1 During the cryofocussing step, ' the
temperature of the fused silica in the interface is maintained
at -150°C under a stream of liquid nitrogen. After the
desorption period, the interface must be capable of rapid
heating to 250°C in 15 seconds or Jess to complete the
transfer of analytes.

4.4.2 Gas chromatographic columns

4.4.2.1 Column 1 - 60 m X 0.75 mm ID capillary column
coated with VOCOL (Supelco}, 1.5 um film thickness, or equivalent.

4.4.2.2 Column 2 - 30 - 75 m x 0.53 mm ID capillary column
coated with DB-624 (J&W Scientific), Rt -502.2 (RESTEK), or VOCOL
(Supelco), 3 um fiim thickness, or equ1va1ent

4.4.2.3 Column 3 - 30 m x 0.25 - 0.32 mm ID capiliary
column coated with 95% dimethyl - 5% diphenyl polysiloxane (DB-5,
Rt,-5, SPB-S,‘or equivalent), 1 um film thickness.

4.4.3 Mass spectrometer - Capable of scanning from 35 to 300 amu
every 2 sec or less, using 70 volts {nominal) electron energy in the
electron impact ionization mode. The mass spectrometer must be capabie of
producing a mass spectrum for p-Bromofluorobenzene {BFB) which meets all
of the criteria in Table 4 when 5-50 ng of the GC/MS tuning standard (BFB)
is injected through the GC. To ensure sufficient precision of mass
- spectral data, the desirable MS scan rate allows acquisition of at least
five spectra while a sample component elutes from the GC.

4.4.3.1  The ion trap mass spectrometer may be used if it
is capable of axial modulation to reduce ion-moiecule reactions and
can produce electron impact-like spectra that match those in the
EPA/NIST Ltibrary. The mass spectrometer must be capable of producing
a mass spectrum for BFB which meets alil of the criteria in Table 3
when 5 or 50 ng are introduced.

4.4 .4 GC/MS interface - Two alternatives are used to interface the
GC to the mass spectrometer.
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4.4.4.1 Direct coupling by inserting the column into the
mass spectrometer is generally used for 0.25-0.32 mm id columns.

4.4.4.2 A separator including an all transfer line and

glass enrichment device or split interface is used with an 0.53 mm .

column.

4.4,4.3 . Any enrichment device or transfer line can be used
if all of the performance specifications described in Section 8
{including acceptable calibration at 50 ng or less) can be achieved.
GC-to-MS interfaces constructed entirely of glass or of glass-lined
materials are recommended. Glass can be deactivated by silanizing
with dichlorodimethylsilane. ,

4.4.5 Data system - A computer system that allows the continuous
acquisition and storage on machine-readable media of all mass spectra
obtained throughout the duration of the chromatographic program must be
interfaced to the mass spectrometer. The computer must have software that
allows searching any GC/MS data file for ions of a specified mass and
plotting such ion abundances versus time or scan number. This type of
plot is defined as an Extracted Ion Current Profile (EICP). Software must
also be availabie that allows integrating the abundances in any EICP
between specified time or scan-number limits. The most recent version of
the EPA/NIST Mass Spectral Library should also be available.

4.5 Microsyringes - 10, 25, 100, 250, 500, and 1,000 uL.

4.6 Syringe valve - Two-way, with Luer ends (three each), if applicable
to the purging device.

4.7 Syringes - 5, 10, or 25 mi, gas-tighf with shutoff valve.
4.8 Balance - Analytical, 0.0001 g, and top-loading, 0.1 g.

4.9 Glass scintillation vials - 20 mL, with Teflon lined screw-caps or
glass culture tubes with¥eflon 1ined screw-caps.

4.10 Vials - 2 mL, for GC autosampler.
4.11 Disposable pipets - Pasteur.

4.12 Yolumetric flasks, Class A - 10 mL and 100 mL, with ground-glass
stoppers.

4.13 Spatula - Stainless steel.

5.0 REAGENTS
8.1 Reagent grade inorganic chemicals shall be used in all tests. Unless

otherwise indicated, it is intended that all inorganic reagents shall conform to
the specifications of the Committee on Analytical Reagents of the American
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Chemical Society, where such spétifﬁcationé‘iré*available. Other grades may be
used, provided it is first ascertained that the reagent is of sufficiently high
purity to permit its use without lessening the accuracy of the determination.

5.2 Organic-free reagent water - A1l references to water in this method
refer to organic-free reagent water, as defined in Chapter One.

5.3 Methanol, CH,0H - Pesticide quality or equivalent, demonstrated to
be free of analytes. Store apart from other solvents.

5.4 Reagent Hexadecane - Reagent hexadecane is defined as hexadecane in
which interference is not observed at the method detection 1imit of compounds of
interest. o . , o

5.4.1 In order to demonstrate that all interfering volatiles have
bee? removed from the hexadecane, a direct injection blank must be
analyzed. . ‘

5.5 Polyethylene glycol, H{OCH,CH,) OH - Free of interferences at the
detection 1imit of the target analytes.

5.6 Hydrochloric acid (1:1 v/v), HC1 - Carefully add a measured volume
of concentrated HC1 to an equal volume of organic-free reagent water.

5.7 Stock solutions - Stock solutions may be prepared from pure standard
materials or purchased as certified solutions. Prepare stock standard solutions
in methanol, using assayed liquids or gases, as appropriate.

5.7.1 Place about 9.8 mL of methanol in a 10 mL tared ground-glass-
stoppered volumetric flask. Aliow the fiask to stand, unstoppered, for
about 10 minutes or until all alcohol-wetted surfaces have dried. Weigh
the flask to the nearest 0.0001 g.

5.7.2 Add the assayed reference material, as described below.

5§.7.2.1 Liquids - Using a 100 ul syringe, immediately add
two or more drops of assayed reference material to the flask; then
reweigh. The liquid must fall directly into the alcohol without
contacting the neck of the flask.

5.7.2.2 Gases - To prepare standards for any compounds
‘that boil below 30°C {e.g. bromomethane, chloroethane, chloromethane,
or vinyl chloride), fill a 5 mL valved gas-tight syringe with the
reference standard to the 5.0 mL mark. Lower the needle to 5 mm
above the methanol meniscus. Slowly introduce the reference standard
above the surface of the liquid. The heavy gas will rapidly dissolve
in the methanol. Standards may aiso be prepared by using a lecture
bottle- equipped with a Hamilton Lecture Bottle Septum (#86600).
Attach Teflon tubing to the side arm relief valve and direct a gentle
stream of gas into the methanol meriscus.

5.7.3 Reweigh, dilute to vo]umé, stopper, and then mix by inverting
the flask several times. Calculate the concentration in milligrams per
liter (mg/L) from the net gain in weight. When compound purity is assayed
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‘to be 96% or greater, the weight may be used without correction to
calculate the concentration of the stock standard. Commercially prepared
stock standards may be used at any concentration if they are certified by
the manufacturer or by an independent source.

5.7.4 Transfer the stock standard solution into a bottle with a
Teflon lined screw-cap. Store, with minimal headspace, at -10°C to -20°C
and protect from light.

5.7.5 Prepare fresh standards for gases weekliy or sooner if
comparison with check standards indicates a probiem. Reactive compounds
such as 2-chioroethyl vinyl ether and styrene may need to be prepared more
frequentiy. All other standards must be replaced after two months, or
sooner if comparison with check standards indicates a problem. Both gas
and liquid standards must be monitored closely by comparison to the
initial caiibration curve and by comparison to QC check standards. It may
be necessary to replace the standards more frequently if either check
exceeds a 25% drift.

5.7.6 Optionally calibration using a certified gaseous mixture can
be accomplished daily utilizing commercially available gaseous analyte
mixture of bromomethane, chloromethane, chloroethane, vinyl chioride,
dichloredifluoromethane and trichlorofluoromethane in nitrogen. These
mixtures of documented quality are stable for as long. as six months
without refrigeration. (VOA-CYL III, RESTEK Corporation, Cat. #20194 or
equivalent).

5.7.6.1 Preparation of Calibration Standards From a Gas
Mixture

5§5.7.6.1.1 Before removing the cylinder shipping cap,.
be sure the valve is completely closed (turn clockwise). The
contents are under pressure and shouid be used in a well-
ventilated area.

5.7.6.1.2 Wrap the pipe thread end of the Luer fitting
with Teflon tape. Remove the shipping cap from the cylinder
and replace it with the Luer fitting.

5.7.6.1.3 Transfer half the working standard containing
other analytes, internal standards, and surrogates to the
purge apparatus.

5.7.6.1.4 Purge the Luer fitting and stem on the gas
cylinder prior to sampie removal using the following sequence:

a) Connect either the 100 ul or 500 ul Luer syringe
to the inlet fitting of the cylinder.

b) Make sure the on/off valve on the syringe is .in
the open position.

c) Siowly open the valve on the cylinder and
withdraw 2 full syringe volume.
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d) Be sure to close the valve on the cylinder bofore
you withdraw the syringe from the Luer fitting.

- e) Expel the gas from the syringe into a well-
ventilated area.

f) Repeat steps a through e one more time to fully
purge the fitting.

5.7.6.1.5 Once the fitting and stem have been purged,
quickly withdraw the volume of gas you require using steps
5.6.6.1.4{a) through {d). Be sure to close the valve on the
cylinder and syringe before you withdraw the syringe from the
Luer fitting.

5.7.6.1.6 Open the syringe on/off valve for 5 seconds
to reduce the syringe pressure to atmospheric pressure. The,
pressure in the cylinder is ~30psi.

5.7.6.1.7 The gas mixture should be quickly transferred
into the reagent water through the female Luer fitting located
above the purging vessel.

NOTE: Make sure the arrow on the 4-way valve is
pointing toward the female Luer fitting when
transferring the sample from the syringe. Be sure
to switch the 4-way valve back to the closed
position before removing the syringe from the
luer fitting. '

5.7.6.1.8 Transfer the remaining half of the working
standard into the purging vessel. This procedure insures that
the total volume of gas mix is fiushed into the purging
vessel, with none remaining in the valve or lines.

- 5.7.6.1.9 Concentration of each compound in the
cylinder is typically 0.0025 pg/pl.

5.7.6.1.10 The following are the recommended gas volumes
spiked in to 5 mLs of water to produce a typical 5-point
calibration: '

Gas " calibration

Yolume Concentration
40 pl . 20 pg/L
100 pL _ 50 pg/L
200 pL 100 pg/L
300 uL 150 pg/L
400 pL 200 pg/L

' 5.7.6.1.11 The following are the recommended gas volumes
spiked in to 25-mis of water to produce a typical 5-point
calibration:
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